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(57) Abstract 

The present invention relates to a composition containing novel proteins and methods for the diagnosis and treatment of immune 
related diseases. 
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COMPOSITIONS AND METHODS FOR THE TREATMENT OF IMMUNE RELATED DISEASES 

Field of the Invention 

The present invenuon lelates to compositions and methods for die diagnosis and treatmeni of inumuie 
related diseases. 

Background of the Invention 

Immune related and inflammatory diseases arc the manifestation or consequence of fiiirly complex, 
often multiple interconnected biological pathways which in nonnal physiology are ciitical to respond to insult 
or injury, initiate repair inmi insult or injury, and mount innate and acquired defense s^ainst foreign organisms. 
Disease or padiology occurs when these normal physiological pathways cause addittonal instUc or injury either 
as directly related to the intensity of the response, as a consequence of abnormal regulation or excessive 
stimubtion. as a reaction to self, or as a combination of these. 

Though the genesis of these diseases often involves muliistep pathways and often multiple different 
biological systems/pathways, intervention at critical points in one or more of these pathways can have an 
ameliorative or therapeutic effect Tlierapeutic intervention can occur by cither antagonism of a decrimenul 
process/pathway or stimulation of a beneficial process/pathway. 

Many immune rebted diseases are known and have been extensively studied. Such diseases include 
immune-mediated inflammatory diseases, non-inununc-mcdiated inflammatory diseases, infectious diseases, 
immunodenciency diseases, neoplasia, etc. 

T lymphocytes (T cells) are an important component of a mammalian immune response. T cells 
recognize antigens which are associated with a self-molecule encoded by genes within the major 
histocompatibility complex (MHC). The antigen may be displayed together widi MHC molecules on the 
surface of antigen presenting cells, virus infected cells, cancer cells, grafts, etc. The T cell system eliminates 
these altered cells which pose a health threat to the host mammal. T cells include helper T ceils and cytotoxic 
T cells. Helper T ceUs proliferate extensively following recognition of an antigen -MHC complex on an 
. antigen presenting celL Helper T cells also secrete a variety of cytokines. Le., lymphokincs. which play a 
cenoal role in the activation of B cells, cytotoxic T cells and a variety of other cells which participate in the 
inunuoe response. 

A central event in both htmioral and cell mediated immtme responses is the activation and clonal 
expansion of helper T ceils. Helper T cell activation is initiated by the imeraction of the T cell receptor fTCR) 
- CD3 complex with an anttgen-MHC on die surface of an antigen presenting celL This interaction mediates a 
cascade of biochemical events that induce the resting helper T cell to enter a cell cycle (the GO to Gl 
transition) and results m die expression of a high affmity receptor for IL-2 and somcdmes IL-4. The activated 
T cell progresses dirough the cycle proKferating and dif&rennating into memory cells or effector cells. 

In addition to the signals mediated through die TGR, activation of T ceils involves additional 
costimuladon induced by cytokines released by die antigen presenting cell or through interactions with 
membrane bound molecules on the andgenpresendng cell and die TcelL the cytokiiiesIL-l and have 
bees shown to pnyytde a costtnmlatory signal Also, die mteiaedon between die B7 molecule expressed on the 

I 
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surface of an aniigcn presenting cell and CD2S and CTLA-4 molecules expressed on the T cell surtace etteci 1 
cell activation. Activated T cells express an increased number of cellular adhesion molecules, such as ICAM- 
I, integrins. VLA-4, LFA-l. CD56, etc. 

T-ccU proliferation in a mixed lymphocyte culture or inixed lymphocyte reaction (MLR) is an 
established indication of the ability of a compound lo siimulaie the immune system, in many immune 
responses, inflammatory cells infiltrate the site of injury or infection. Hie migrating cells may be ncutrophiUc 
eosinophilic, monocytic or lymphocytic as can be determined by histologic examination of the affected tissues. 
Current Protocols in Immunology, ed. John E. Coligan. 1994. John Wiley & Sons. Inc. 

Immune related diseases can be treated by suppressing the immune response. Using neutralizing 
antibodies that inhibit molecules having immune stimulatory activity would be beneficial in die treatment of 
immune-mediatcd and inHammaiory diseases. Molecules which inhibit the immune response can be utilized 
(proteins directly or via the use of antibody agonists) to inhibit the immune response and thus ameliorate 
20 immune related disease. 
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Summary of the Invention 
The present mvcmion concerns compositions and methods tbr the diagnosis and treaimcm of immune 
related disease in mammals, including humans. 71w present invention is based on the identification of proteins 
(includmg agonist and antagonist antibodies) which either stimulate or inhibit the immune response in 
mammals. Immune related diseases can be treated by suppressing or enhancing the immune response. 
20 Molecules that enhance the immune response stimulate or potentiate the immune response to an anugen. 
Molecules which stimulate the immune response can be used therapeutically where enhancement of the 
30 response would be bcnfctlcial. Such stimulatory molecules can also be inhibited where suppression of 

the immune response would be of value. 

Neutralizing antibodies arc examples of molecules that inhibit molecules having immune stimulatory 
25 acuviiy and which would be beneficial in the treatment of immune related and inflammaiory diseases. 
Molecules which inhibit the immune response can also be utilized (proiems directly or via die u!« of antibody 
agonufis) to inhibit the immune response and thus ameliorate immune related disease. 

Accordingly, the PRO polypeptides and anti-PRO antibodies and fragmems thereof arc usefiil for the 
diagnosis and/or treatment (including prevention) of immune related diseases. Antibodies which bind to 
30 siimulaioiy proteins are useful to suppress the immune system and the immune response. Antibodies which 
bind to inhibitoiy proteins arc useful to stimulate the immune system and the immune response. The PRO 
polypeptides and ami-PRO antibodies also useful to prepare medicines and medicaments for the treatment of 
immune related and inflammaiory diseases. 

En one embodimeai, the invention provides for isolated nucleic add molecules comprising nucleotide 
45 35 sequences that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least 
about 80% nucleic acid sequence identity, alternatively at least about 81% nucleic acid identity, alternatively at 
least about 82% nucleic acid sequence identity, alternatively at least about 83% nucleic add sequence identity, 
alternatively at least about 84% nucleic acid sequence identity, alternatively at least abtmt 85% nudeic acid 
^ 40 sequence identity, altcniatively at lei^t about 86% nucidc acid sequence identity, altcmarively at least about 
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87% nucleic acid sequence identity, altcmaiively at least about 88% nucleic acid sequence identity, 
alicmaiively at least about 89% nucleic acid sequence identity, ahcmatively at least about 90% nucleic acid, 
sequence identity, alternatively at least about 91% nucleic acid sequence identity, alternatively at least about 
iO 92% nucleic acid sequence identity, ahcmatively at least about 93% nucleic acid sequence identity, 

5 alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 95% nucleic add 
sequence identity, altemaiivcly at least about 96% nucleic acid sequence identity, altcmaiively at least about 
97% nucleic acid sequence identity, ahcmatively at least about 98% nucleic acid sequence identity and 
alicniativcly at least about 99% nucleic acid sequence identity to (a) a DNA molecule encoding a PRO 
polypcpride having a full-length amino acid sequence as disclosed herein, an amino acid sequence lacking the 
signal peptide as disclosed herein, an cxiraccliular domain of a transmembrane protein, with or without the 
signal peptide, as disclosed herein or any other specifically defined fragment of the full-length amino acid 
sequence as disclosed herein, or (b) the complement of the DNA molecule of (a). 
20 In orfier aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least 

about 80% nucleic acid sequence identity, alternatively at least about 81% nucleic acid sequence identity, 
15 altemauvely at least about 82% nucleic acid sequence identity, altcmaiively at least about 83% nucleic acid 
sequence identity, ahcmatively at least about 84% nucleic acid sequence idcniit>'. alternatively at least about 
85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid sequence identity, 
alternatively at least about 87^ « nucleic acid sequence identity, ahcmatively ai least about 88% nucleic acid 
sequence identity, alternatively at leajst about 89% nucleic acid sequence identity, alternatively at least about 
90% nucleic acid sequence , identity, alieniaiivcly at least about 91% nucleic acid sequence identity, 
alternatively at least about 92% nucleic acid sequence identity, alternatively at least about 93% nucleic acid 
sequence identity, alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 
95% nucleic acid sequence identity, ahcmatively ai least about 96% nucleic acid sequence identity, 
alternatively at least about 97% nucleic acid sequence identity, altcmaiively. at least about 98% nucleic acid 
25 sequence identity, alternatively at least about 99% nucleic acid sequence identity to (a) a DNA molecule 
35 compnsing the coding sequence of a full-length PRO polypeptide cDNA as disclosed herein, the coding 

sequence of a PRO polypeptide lacking the signal peptide as disclosed herein, the coding sequence of an 
extracellular domain of a transmembrane PRO polypeptide, with or without the signal peptide, as disclosed 
herein or the coding sequence of any other specifically defmed fragment of the fiilMengih amino acid sequence 
30 asdisclosedherein.or(b)thecompiemcntof the DNA molecule of (a). 

In a filter aspect, die invention concerns an isotaied nucleic acid moleciile cotnprising a nucleotide 
sequence having iat least about 80% nucleic acid sequence identity, alternatively at least about 8 1 % nucleic acid 
sequence identity, alicraatively at least about 82% nucleic acid sequence identity, aliemanvely at least about 
83% nucleic £id sequence ideotity. alternatively at least about 84% nucleic acid sequence identity* 
45 35 alternatively at least about 85% nucleic acid sequence identity, ahcmatively at least about 86% nucleic acid 

sequence identity, alternatively at least about 87% nucleic acid sequence identity, alternatively at least about 
88% micleie acid sequence identity* alternatively at least about 89% nucleic acid sequence identity* 
alternatively at least about 90% nucleic acid sequence identity, alternatively at least about 91% nucleic acid 
^ sequence ideadry, alternatively at least about 92% nucleic acid sequence idexmiy. alternatively at least about 

40 93% nndeic acid sequence identity, alternatively at least about 94% nucleic acid sequence identity. 
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alternatively at least about 95% nucleic acid sequence identity. aUemaiivcly at least about 96% nucleic acid 
sequence identity, aUemativeiy at least about 97% nucleic acid sequence identity, alternatively at least about 
98% nucleic acid sequence identity, alternatively at least about 99% nucleic acid sequence identity to (a) a 
DNA molecule that encodes the same mamrc polypeptide encoded by any of the human protein cDNAs 
S deposited with the ATCC as disclosed herein, or (b) the complement of the DNA molecule of (a). 

In another aspect, the invention provides for isolated nucleic acid molecule comprising a nucicoride 
sequence encoding a PRO polypeptide with is either transmembrane domain-deleted or transmembrane 
domain-inactivated. or is complementary to such encoding nucleotide sequence, wherein the transmembrane 
domainfs) of such polypeptides arc disclosed herein, -nierefore,. soluble extracellular domains of ihe herein 
1 0 described PRO polypeptides are contemplated. 

Another cmbodimem is directed to fragments of a PRO polypeptide coding sequence, or the 
complement thereof, that may find use as. for example, hybridization probes, for encoding fragments of a PRO 
polypeptide that may optionally encode a polypeptide comprising a binding site for an anti-PRO polypeptide 
antibody or as amiscnse oHgonucleotide probes. Such nucleic acid fragmems are usually at least about 20 
15 nucleotides in length. aUemativcly ai lea.st about 30 nucleotides in length, altemain-cly at least about 40 
nucleotides in length, alternatively at least about 50 nucleotides in length, aUemativcly ai least about 60 
25 nucleotides in length, altemalively at least about 70 nucleotides in length. aUemativeiy at least about 80 

nucleotides in length, alternatively « least about 90 nucleotides in length, alternatively at least about 100 
nucleotides in length, aUemativcly at least about 110 nucleoudcs in length, alternatively at least about 120 
20 nucleotides in length. aUemativeiy at least about 130 nucleotides in length. aUemativeiy at least about 140 
nucleotides in length. aUemativcly ai least about 150 nucleotides in length, alternatively at least about 160 
^ nucleotides in length. aUemativcly at least about 170 nucleotides in length, alternatively at least, about 180 

nucleoiidcs in length. aUemativcly at least about 190 nucleotides in length, alternatively at least about 200 
nucleotides in length. aUemativeiy at least about 250 nucleotides in length, alternatively at least about 30O 
25 nucleotides in length, alternatively at least about 350 nucleotides in length. aUemativeiy at least about 400 
35 nucleotides in length. aUemativcly at least about 450 nucleotides in length. aUemativeiy at least about 500 

nucleotides in length, alternatively at least about 600 nucleotides in length, alternatively at least about 700 
nucleotides in length, aUemativeiy at least about 800 nucleotides in length, alternatively at least about 900 
nucleotides in length, alternatively at least about 1000 nucleotides in length, alternatively at least about 1500 
30 nucleotide in length, altcmanvcly at least about 2000 miclcoiidcs in length, alternatively at least about 2500 
nucleotide in Icngdu aUemativeiy at least about 3000 miclcotide in length, alternatively at least about 4000 
nucleotide in length, aUemativcly at least about 5000 nucleotides in length, or more, wherein in this context the 
term "about" means the referenced nucleotide sequence length plus or minus 10% of thai refierenced length. It 
is noted that novel iiagments of a nucleotidfi sequence encoding the reqicctivc PRO polypepride may be 
45 35 determined in a routine manner by aligning the respective nucleotide encoding a- PRO polypeptide with other 

known nucleoUde sequences using any of a number of well known sequence alignment programs and 
detennining which micleotide sequence fragment(s) are novel. All such nucleotide sequences encoding the 
respective PRO polypeptides are contemplated herein. Also contemplated. arc the nucleotide molecules which 
encode fragments of the PRO polypeptides, preferably those polypeptide fragments duit comprise a binding site 
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In another embodiment ihc invcnuon provides isolated PRO polypeptides encoded by any of the 
isolated nucleic acid sequences hereinabove identified. 

In a cenain aspect, the invenrion concerns an isolated PRO polypeptide, comprising an amino acid 
sequence having ai least about 80% amino acid sequence identity, alternatively at least about 81% amino acid 
5 sequence identity, alternatively ai least about 82% amino acid sequence identity, ahcroativcly at least about 
83% amino acid sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively 
at least about 35% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 
alternatively at leasi about 87% amino acid sequence identity, altcmativcly at least about 88% amino add 
sequence identity, alternatively at least about 89% amino acid sequence identity, allcraatively at least about 
90% ammo acid sequence identity, aUcmaiivcly at least about 91% amino acid sequence identity, alicmaiively 
at least about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, altcmativcly at least about 95% amino acid 
20 sequence identity, alternatively at least about 96% amino acid sequence identity, ahemaiively at least about 

97% amino acid sequence identity, alternatively at least about 98% amino acid sequence identity, altcmativcly 
15 ,ai least about 99% amino acid sequence identity to a PRO polypeptide having a ftilWength amino acid 
sequence as disclosed herein, an amino acid sequence lacking ihc signal peptide as disclosed hcrcm. an 
extracellular domain of a transmembrane protein, with or without ihc signal peptide, as disclosed herein or any 
other specifically defined fragment of the fulMength amino acid sequence as disclosed herein. 

tn a fiinher aspect, ihe invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence having ax least about 80% amino acid sequence identity, alternatively at least about 81% amino acid 
sequence identity, ahemaiively at least about 82% amino acid .sequence identity, alternatively at least about 
30 33% anuno acid sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively 

at least about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence idenuty, 
altemativciy at least about 87% amino acid sequence identity, alternatively at least about 88% ammo acid 
25 sequence identity, ahemaiively at least about 89% ammo acid sequence identity, alicmativcly at least about 
90% amino acid sequence identity, aiicmatively at least about 91% amino acid sequence identity, alternatively 
at least about 92*/o amino acid sequence identity, alicmauvcly ai least about 93% amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, altemativciy at least aboui 95% ammo acid 
sequence identity, alternatively at least about 96% amino acid sequence identity, altcmativcly at least about 
30 97% amino acid sequence identity, alternatively at least about 98% amino acid sequence identity, aliemaiively 
at least abouti99% amino acid sequence identity to an amino acid sequence encoded by any of the human 
protein cDNAs deposited with the ATCC as disclosed herein. 

In a fiirthcr aspccu die invendon concerns an isolated PRO polypeptide comprising an amino acid 
sequence scoring at least about 80% positives, alternatively at least about 81% posidves. alternatively at least 
^ 35 about 82% positives, ahemaiively at least about 83% positives, alternatively at least about 84% posittves, 

alternatively at least about 85% positives, altemativciy at least about 86% positives, alicraativcly at least about 
87% positives, alternatively at least about 88% positives, alternatively a least about 89% positives. 
aUcmarively at least about 90% positives, alternatively at least about 9 1 % positives, alternatively at least about 
92% positives, alternatively at least about 93% positives, altemativciy at least about 94% positives, 
40 alternatively at least about 95% positives, alternatively at least about 96% positives, alternatively at least about 
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97% positives. aUemacively a. leas, abou. 98% posi.ives. al.emanvely at leas, about 99% positives when • 
compared with the ^ino acid sequence of a PRO polypeptide having a full-length amino »:id se,u««c a« 
disclosed bemn. an amino acid sequeiKC lacking the. signal peptide as disclosed herein, an extracellular 
domain of a transmembrane protein, with or xvithout the signal peptide, as disclosed herein or any other 

5 specificallvdermedJhigmeniofthefiUl-lengthaminoacidsequenceasdisclosedhertin. 

In a speciOc aspeo. the invetuion piovides an isolated PRO polypeptide xvithou. the N-.cnnmal stgnal 
sequence and/or the initiating methionine and is encoded by a nucleoude sequence that encodes such an ammo 
acid sequence as hereinbefore described. Processes for pioducing the same are also herein deschbed. 
Aose processes comprise culmring a host cell comprising a vector which comprises the appropnate encodmg 

,0 „„cleicacidmolec»leundercoBdirio«suiB*lefore,p..ssionofthePROpolyp.p.ideandrecovert^^ 

&oni ihe ceil culture. 

In am.ther aspeo. the invention provides an isolated PRO polypeptide which is either transmembrane- 
deleted or tmnsmembrane domain-inacUva.ed. Processes for producing the same arc also herem drscnbed. 
wherein .hose processes comprise culturing a ho.« cell comprising a vector which composes the appropnate 
,5 cacodlns nucleic acid molecule under conditions suiutble for expression of the PRO polypepnde and 
recovering the PRO polypeptide fhrni Uie cell culture. 

In another embodiment, the invention provides vectors compnsing DNA encodmg any ol the PRO 
polypeptides. Host cells comprising any such vector are als<> provided. By way of example, .he host cells may 
be CHO eelb. E. coli or yeaa. A process for producing any of .he herein described polypcp..des ,s funher 
20 provided and comprises culmring host cells under conditions suiutblc for expression of the desired 
polypeptides and recovering the desired polypeptide from the cell culnite. 

In other embodimcms. the invention provides chimeric molecules comprising any of d.e herem 
described polypeptides fused to a heterologous polypeptide or amino acid sequence. Examples of such 
chimeric molecules comprise any of the herein described polypeptides fhsed to an epitope tag sequence or a Fc 
25 region of an immunoglobulin. 

In yet oU,er embodiments, the invention provides oligom.cleotide probes usetul for isolating ycnom.c 
^d cDNA nucleotide sequences or as annsense probes, wherein those probes may be derived frem any of the 
above or below described nucleotide sequences. 

In yet another embodiment, the invention coocems agonists and antagonists of the PRO polypeptides. 
30 that mimic or inhibit one or more fimcrions or activities of the PRO polypeptides. In a particular embodmrent, 
the agonist or antagoiust is an antibody thai binds to the PRO polypeptides or a smaU molecule. 

In anorfier embodiment the im^tion provides an antibody which specifically binds to any of the 
above or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized 
antibody. »«ibody iiagment or smgle^ antibody. In one aspect; the present invemion concerns an isolated 
35 amibodv which binds a PRO polypeptide. In another aspect, the antibody mimics the activity of a PRO 
polypeptide (ut agonist antibody) or conversely the antibody inhibits or neutralizes the acovtty of a PRO 
polypeptide (an tuuagonist ..tibody). In niother aspect, the »itibody is a monoclomil amibody. whtch 
preferably has nonhuman complementarity detemtining region (CDR) residues and human firameworit region 
(FR)restdiie». The annliody inay be labeled and may be imnwbUizcd on a solid suwott. In . fiinher aspect, 
40 ,he«uibo<tyi»an««ibody&agBem.ammiocloBalantibody.asingle^in« 
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aattbody. 

In a further embodiment, the invention concerns a method of identiiyins agonists or antagonists to a 
PRO polypeptide which comprises contacting the PRO polypeptide with a candidate molecule and monitoring 
a biological activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native sequence 
PRO polypeptide. 

In another embodiment, the invention concerns a composition of mancr containing PRO polypeptide 
or an agonist or antagonist antibody which binds the polypeptide in admixture with a carrier or excipient. In 
one aspect the composition contains a therapeutically effective amount of the peptide or antibody. In another 
aspect, when the composition contains an immune stimulating molecule, the composition ts useful for: (a) 
increasing infiltration of tnflammatoiy cells into a tissue of a mammal in need thereof, (b) stimulating or 
enhancing an immune 'response in a manunal in need thereof, or (c) increasing the proliferation of T- 
lymphocytes in a mammal in need thereof in response to an antigen. In a further aspect, when the composition 
contains an immune inhibiting molecule, the composition is useful for (a) decreasing infiltration of 
inflammatory cells into a tissue of d mammal in need thereof, (b) inhibiting or reducing an immune response 
in a mammal in need thereof, or (c) decreasing the proliferation of T-lymphocytes in a mammal in need thereof 
m response to an antigen. In another aspect, the composition contains a further active ineredient. which may, 
for example, be a (urthcr antibody or a cytotoxic or chemotherapeutic agent. Preferably, tlie composition is 
sterile. 

In another embodiment, the invention concerns the use of the polypeptides and antibodies of (he 
invention to prepare a composition or medicament which has the uses described above. 

In a further embodimenL the invention concerns nucleic acid encoding an anti-PRO200. anti-PRO204, 
anti-PR0212. anli-PR0216. anti-PR0226. anii-PRO240, anii-PRp235. anii.PR0245. anti-PR0172. anti- 
PR0273. 3nii-PR0272, anti-PR0332, antt-PR0526, anii-PRO70l, anii-PR036I. anti-PR0362. anii-PR0363, 
anti-PR0364. anti'PR0356. anti-PR0531. anti-PR0533. anti-PROl083, anii-PR0865, anti-PRO770. ami- 
PR0769. ami-PR0788. ami«PR01H4. anii-PROI007, anii-PROl 184. anii-PRO1031. anti-PR01346, anti- 
PROl 155. anii-PROI250. ami-PROI312. ami-PROI 192. ann-PR01246. anii-PR012S3. anti-PROl 195. anti- 
PR01343. anti-PR0I4IR. anti-PR01387. anti-PROHIO. anii-PROI9l7. anii-PROl868, anti-PRO205. anti- 
PR021. anti.PR0269. anii-PR0344, anti-PR0333. anti-PR0381. anti-PRO720. anii-PR0866, anii-PRO840, 
ami-PR0982. anti-PR0836. anti-PROn59. anii-PROl358. anti-PROl325, anti-PROl338» ami-PR01434, 
antj-PR04333. anti-PRO4302. anti*PRO4430 or anti-PR05727 antibody, and vectors and recombinam host 
cells comprising such nucleic acid. In a still further embodimem. the invention concerns a method for 
producing such an antibody by culniring a host cell transforaied with nucleic acid encoding the antibody under 
conditions such that the antibody is expressed, and recovering the antibody from the cell culnire. 

In a finther embodiment, the invention concerns an isolated nucleic acid molecule that hybridizes to 
the a nucleic acid molecule encoding a PRO polypeptide, or the complement thereof. The nucleic acid. 
preferably is DNA. and hybridization preferably occurs under stringent conditions. Such nucleic acid 
molecules can act as antisense molecules of the ampKGed genes identified berein, which, in turn, can find use 
in the modulat^)n of the te^)ective amplified genes* or as antisense primers m amplification reactions. 
FnnheRBOre, such seq uen ces can be used as part of ribozyme and/or triple helix sequence which, in mm, may 
be used in regulation of die amplified genes. 

7 
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In anoiher embodiment, ihc invention concerns a method for dctermiDtng the presence of a PRO 
polypeptide comprising exposing a cell suspected of containing and/br expressing the polypeptide lo an anti- 
PRO200. anti-PRO204, anti-PR0212. anti-PR0216, anu-PR0226, anti.PRO240, anti-PR0235» anti-PR0245, 
anti-PROl72. anti-PR0273. anti-PR0272, anu-PR0332. anii-PR0526, anti-PRO701. ami-PR036l, anii- 
5 PR0362, anti-PR0363. anu-PR0364, anti-PR03S6. anii-PR0531. and-PR0533. anti.PRO1083. anti-PR0865, 
anti-PRO770. anii-PR0769. anti-PR0788, anti-PROI 1 14. anti-PRO1007, anii-PRGl 184, ami-PROl031. anii- 
PR01346, anu-PR0n55, ami-PRO1250. ami-PR013l2. anii-PROU92. anii-PR0l246. anii-PROl283. anti- 
PROn95, anti-PROl343, anri-PR014l8. anti-PROl387. anii-PROUIO. ami-PR019I7, anti-PROI868. anii- 
15 PRO205. anti-PROil. anii-PR0269. ami-PR0344. anti-PR0333, anti-PR038l. anu-PRO720. ami-PR0866. 

10 ami-PRO840, anti-PR0982. anli-PR0836. anti-PROI 159. anti-PROI 358, anli-PR01325. anU-PR0l338. anti- 
PR01434. anu-PR04333. anti-PRO4302, onii-PR04430 or anti-PR05727 antibody and detcnnining binding 
of the antibody to the cell. 

In yet another embodiment, the present invention concerns a method of diagnosing an immune related 
disease in a mammal, comprising detecting the level of expression of a gene encoding a PRO polypeptide (a) in 
1 5 a test sample of tissue cells obtained from ihe mammal, and (b) in a control sample of known nonnal tissue 
cells of the same cell t\yc. wherein a hiuhcr or lower expression level in ihc test sample as compared to the 
control sample indicates the presence of immune related disease in the mammal from which the test tissue cells 
were obtained. 

In another embodiment, the present invention concerns a method of diagnosing an immune disease in 
20 a mammal, comprising (a) contacting an anti-PRO polypeptide antibody with a test sample of tissue cells 
obtained from the mammal, and (b) detecting the formation of a complex between the antibody and the 
^ respective PRO polypeptide, respectively, in the test sample; wherein the formation of said complex is 

indicative of the presence or absence of said disease. TIic detection may be qualitative or quantitative, and may 
be performed in comparison with monitoring the complex fonnation in a control sample of known normal 
25 tissue cells of the same cell type, A larger quantity' of complexes formed in the test sample indicates the 
presence or absence of an immune disease in the mammal from which the test tissue cells were obtained. Tlic 
antibody prcfeisbly carries a detectable label. Complex formation can be monitored, for example, by light 
microscopy, flow cytometry, fluorimctry. or other techniques known in the art. The test sample is usually 
obuiined from an individual suspected of having; a deficiency or abnormality of the immune system. 
30 In another embodimenL the present invention concerns a diagnostic kit. containing an anti*PRO200. 

40 ami-PRO204. anii-PR0212, anti-PR0216, anti-PR0226. anti-PRO240, anii-PR0235. anti-PR0245, anti- 

PR0172. anti-PR0273. ami-PR0272. anti-PR0332. anti-PRb526. ana-PRO70l, anu-PR036I, anii-PR0362, 
.anti-PR0363, anti-PR0364. anu-PR0356, anii-PR053L anii.PR0533» anu-PROl083. ami-PR0865, anii- 
PRO770, anu-PR0769, anti-PR0788, anti-PROUU, anti-PRO1007, anti-PROI 184, anti-PROI03U anti- 
35 PR01346. anii-PROI155. aaix-PROl250» anti-PR01312. anii-PR01192, anti-PROl246. anii-PROl283» anu- 
PR01195, anti-PROl343, anti-PR01418. anti-PR01387, anti-PROI410. anri-PR019l7. anti-PR01868, anti- 
PRO205, anti-PR021, anti-PR0269/ami-PR0344, anti-PR0333, ann-PR0381, ami-PRO720, anti-PR0866, 
aDd;PRO840, anti-PR0982« anti-PR0836, and-PROl 159. Bmi-PR0135S, attU-PROl325. asd-PR01338, anti- 
PR01434, anii-PR04333, 8mi-PRO4302. anti^PR04430 or anti-PR05727 antibody and a carrier ie.g„ a 
50 40 buffer) m suitable packaging. The kU preferably contains tnstructitms for usiqg Ihe antibody to detect the PRO 
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In a fiinher embodiment, the invention conccms an article of manufacmrc. comprising: 
aconraincn 

an instruction on the container and 

a composition comprising an active agent contained within the container, wherein the composition is 
effective for stimulating or inhibiting an immune response in a mammal, riie instruction on the container 
indicates that the composition can be used to treat an immune related disease, and the active agent in the 
composition is an agent stimulating or inhibiting the expression and/or activity of the PRO polypeptide. In a 
preferred aspect, the active agent is a PRO200. PRO204. PR02I2. PR0216. PR0226. PRO240. PR0235. 
PR0245. PROI72. PR0273, PR0272. PR0332. PR0526. PRO701, PR0361. PR0362- PR0363. PR0364, 
PR0356. PR0531, PR0533. PROI083, PR0865. PRO770. PR0769, PR0788. PROM 14. PROI007, 
PRO! 184. PRO1031. PROI346. PROi 155. PROI250. PROI312. PROI 192. PR01246. PROI283, PROl 195. 
PROI343, PROI418. PR01387, PROI4I0. PR01917. PR01868. PRO205. PR021, PR0269. PR0344. 
PR0333. PR0381. PRO720. PR0866. PRO840. PR0982, PR0836, PROl 159, PROI358. PROI325. 
PR01338. PROI434. PR04333. PRO4302. PRO4430 or PR05727 polypeptide or an anti-PRO200. ami- 
PRO204. anri-PR02I2. anti-PR02I6. ami-FR0226. ami-PR024t), anii-PR0235, ami-PR0245. anti-PR0172. 
anti-PR0273. anii-PR0272, anu-PR0332. anti-PR0526, antt.PRO701. anii-PR0361, ami-PR0362. anti- 
PR0363. anii-PR0364, anti-PR0356. ami-PR053l. an!i-PR0533. anti-PROl083. aati-PR0865. anii-PRO770. 
anli-PR0769. aiiii-PR0788. ami-PROUU, anti-PROI007. anti-PROI 184, anii.PRO1031, anti-PROl346, 
anu-PROll55. ami-PRO1250, anti-PR01312, ami.PR0n92, anii.PR0l246. anti-PR01283. anii-PR0ll95. 
anti-PROI343. anii-PR014l8, anii-PROI387, anti-PROI4I0. anii-PR019l7, anti-PR01868. anti-PRO205, 
anti-PR021. anti-PR0269, anii-PR0344. anti-PR0333. anti-PR0381, anti-PRO720, ami-PR0866. anli- 
PRO840. anti.PR0982. ami-PR0836, ami-PR01159. anti.PR0l358. ami.PR01325. ami.PR01338. anti- 
PROI434. ami-PR04333. anti-PRO4302, anti-PRO4430 or anti-PR05727 antibody. 

A fiinhcr embodiment is a mcihod for identifying a compound capable of inhibiting the c:ipression 
and/or activity of a PRO polypeptide by contacting a candidate compound with a PRO polypeptide under 
conditions and for a time sufficient to allow these two components to .interact. In a specific aspect, either the 
candidate compound or the PRO polypeptide is immobilized on a solid support, in another aspect, the non- 
immobilized component carries a detectable label 

Another embodiment of the present invention is directed to the use of a PRO polypeptide, or an 
agonist or antagonist thereof as hereinbefore described, or an anti-PRO antibody, for the preparation of a 
medicament useful in die treattnent of a condition which is responsive to the PRO polypeptide, an agonist or 
antagonist thereof or an anti-PRO antibody. 

Brief Description of the Drawings 
Figure 1 showsDNA29IOt-l276(SEQIDNO:]). 

Figure 2 shows the native sequence PRO200 polypeptide UNQI74 (SEQ ID NO:2). 
Figure 3 shows DNA30871-1 157 (SEQ ID N0:1 1). 

Figure 4 shows the native sequence partial length PRO204 polypeptide UNQI 78 (SEQ ID NO: 12) . 
Figure 5 shows DNA30942-1 134 (SEQ ID NO: 13). 

9 



SUBSTiTUTE SHEET (RULE 26) 



Figure 6 shows the native sequence PR0212 polypeptide UNO 1 86 (SEQ ID NO: 14). 
Figure 7 shows DNA33087.1 158 (SEQ ID N0:18). 

Figure 8 shows rhc native sequence PR02 16 polypeptide UNQIW (SEQ ID NO: 1 9). 
Figure 9 shows DNA33460- 1 1 66 (SEQ ID NO:20). 

Figure 10 shows the native sequence PR0226 polypeptide UNQ2D0 (SEQ ID NO:21). 
Figure 1 1 shows DNA34387-1 138 (SEQ JD NO:25). 

Figure 12 shows the native sequence PRO240 polypeptide UNQ214 (SEQ (D NO:26). 
Figure 13 shows DNA35558-1 167 (SEQ ID NO:30). 

Figure 14 shows the native sequence PR0235 polypeptide UNQ209 (SEQ ID NO:31). 
Figure 15 shows DNA35638-1 141 (SEQ ID NO:35). 

Figure 16 shows the native sequence PR0245 polypeptide UNQ219 (SEQ ID NO:36). 
Figure 17 shows DNA35916-1 161 (SEQ ID NO:40). 

Figure 1 8 shows the native sequence PROl 72 polypeptide UNQ146 (SEQ ID N0:4 1 ). 
Figure 19 shows DNA39523-1 192 (SEQ ID NO:45). 

Figure 20 shows the native sequence PR0273 polypeptide UNO240 (SEQ ID NO:46>. 
Figure 21 shows DNA4p620-1 183 (SEQ ID NO:50), 

Figure 22 shows the native sequence PR0272 polypeptide UNQ239 (SEQ ID N0:51). 
Figure 23 shows DNA40982- 1 235 (SEQ ID NO:56). 

Figure 24 sliows the native sequence PR0332 polypeptide UN0293 (SEQ ID NO:57). 
Figure 25 shows DNA44I84-1319 (SEQ ID NO:6l). 

Figure 26 shows the native sequence PR0526 polypeptide UNO330 (SEQ ID NO:62). 
Figure 27 shows DNA44205rI285 (SEQ ID NO:66). 

Figure 28 shows the native sequence PRO701 polypeptide UNQ365 (SEQ ID NO:67). 
Figure 29 shows ONA45410-1250 (SEQ ID N0:71). 

Figure 30 shows the naiiw sequence PR0361 polypeptide UNQ3 16 (SEQ ID NO:72), 
Figure 31 shows DNA45416-I251 (SEQ ID NO:79). 

Figure 32 shows the naii\-e sequence PR0362 polypeptide UN0317 (SEQ ID NO:80). 
Figure 33 shows DNA454I9-1252 (SEQ ID NO:86). 

Figure 34 shows the native sequence PR0363 polypeptide UN0318 (SEQ ID NO:87). 
Figure 35 shows DNA47365-1206 (SEQ ID NO:91). 

Figure 36 shows the native sequence PR0364 polypeptide UNQ3t9 (SEQ ID NO:92). 
Figure 37 shows DNA47470'1 130 (SEQ ID NO: 101). 

Figure 38 shows the native sequence PR0356 polypeptide UNQ313 (SEQ ID NO: 102). 
Figure 39 shows DNA483 14- 1 320 (SEQ ID NO: 106). 

Figure 40 shows the native sequence PR0531 polypeptide UNQ332 (SEQ ID NO: 107). 
Figure 41 shows DNA49435-1219(SEQ ID NO:ni). 

Figure 42 shows the native sequence PR0533 polypeptide UNQ334 (SEQ ID NOil 12). 
Figure 43 shows DNA5092M458 (SEQ ID N0:1 16). 

Figure 44 shows the naUve sequence PRO1083 polypepiide UNQ540 (SEQ ID N0:1 17). 
Figure 45 shows DNA53974- 1401 (SEQ ID NO: 123). 



SUBSTITUTE SHEET (RULE 26) 



wo 00/53758 



PCTAJSOO/05841 



Figure 46 shows the naiivc sequence PR0865 polypeptide UN0434 (SEQ ID NO: 124). 
Figure 47 shows DNA54228.I366 (SEQ ID NO:I33), 

Figure 48 shows ihc native sequence PRO770 polypeptide UNQ408 (SEQ ID NO: 134). 
Figure 49 shows DNA5423 1- 1 366 (SEQ ID NO: 139). 

Figure 50 shows die naiivc sequence PR0769 polypeptide UNQ407 (SEQ ID NO: 140). 
Figure 51 shows DNA56405-1357 (SEQ ID NO: 14 1). 

Figure 52 shows ihe native sequence PR0788 polypeptide UNQ430 (SEQ ID NO: 142). 
Figure 53 shows DNA57033-1403 (SEQ ID NO: 143). 

Figure 54 shows the native sequence PRO 1 1 14 polypeptide UNQ557 (SEQ ID NO: 144). 
Figure 55 shows DNA57690-1 374 (SEQ ID NO: 145). 

Figure 56 shows the native sequence PRO 1 007 polypeptide UN<J49I (SEQ ID NO: 146). 
Figure 57 shows DNA59220-1514 (SEQ ID NO: 147). 

Figure 58 shows the native sequence PROl 184 polypq>iidc UN0598 (SEQ ID NO: 148). 
Figure 59 shows DNA59294.138I (SEQ ID NO: 149). 

Figure 60 shows the native «qucncc PROl 03 1 polypeptide UNQ5I6 (SEQ ID NO: 150). 
Figure 61 shows DNA59776-16O0 {SEQ ID NO: 151). 

Figure 62 .shows the native .sequence PRO 1346 polypeptide UN070I (SEQ ID NO: 152), 
Figure 63 shows DNA59849-1504 (SEQ ID NO; 156). 

Figure 64 shows the native sequence PROl 155 polypeptide UNQ585 (SEQ ID NO:l57). 
Figure 65 shows DNA60775.1532 (SEQ ID NO: 158). 

Figure 66 shows the native sequence PRO1250 polypeptide UNQ633 (SEQ ID NO: 159). 
Figure 67 .shows DNA6 1873- 1574 (SEQ ID NO: 160). 

Figure 68 shows the native sequence PR01312 polypeptide UNQ67a (SEQ ID NO: 161). 
Figure 69 shows DNA628 14-1521 (SEQ ID NO: 1 62). 

Figure 70 sliows the native .sequence PROl 192 polypeptide UNQ606 (SEQ ID NO: 163), 
Figure 71 shows DNA64885-1529 (SEQ ID NO:I67). 

Figure 72 shows (he native sequence PROI246 polypeptide UNQ630 (SEQ ID NO: 168). 
Figure 73 shows DNA65404-I55I (SEQ ID NO: 1 69). 

Figure 74 shows the native sequence PROI283 polypeptide UN(J653 (SEQ ID NO: 1 70). 
Figure 75 shows DNA65412-I523 (SEQ ID NO:I77), 

Figure 76 shows the natiw sequence PROl 195 polypeptide UNQ608 (SEQ ID NO: 178). 
Figure 77 shows DNA66675-1587 (SEQ ID NO: 179). 

Figure J8 shows the native sequence PRO 1343 polypeptide UNQ698 (SEQ ID NO: 1 80). 
Figure79 shows DNA68864- 1 629 (SEQ ID NO: 1 84). 

Figure 80 shows the native sequence PROM 1 8 polypeptide UNQ732 (SEQ ID NO: 1 85). 
FtgureSl showsDNA68872-1620(S£QIDNO:186). 

Figure 82 shows the native sequence PROl 387 polypeptide UNQ722 (SEQ ID NO: 187). 
Figure 83 shows DNA68874-1622 (SEQ ID NO:188). 

Figure.84 shows die native sequeace PRO 1410 polypeptide UNQ728 (SEQ ID NO: 189). 
Figure 85 shows DNA76400-2528 (SEQ ID NO:i90). 
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Figure 86 jjhows the native sequence PR0191 7 polypeptide UNQ900 (SEQ ID NO: 191). 
Figure 87 shows DNA77624-2515 {SEQ ID NO: 192). 

Figure 88 shows the native sequence PR01868 polypeptide UNQ8S9 (SEQ ID NO: 193). 
Figure 89 shows DNA30868- 1 1 56 (SEQ ID NO:228). 

Figure 90 shows the panial native sequence PRO205 polypeptide UNO 1 79 (SEQ ID NO:229). 
Figure 91 shows DNA36638-I056 (SEQ ID NO:230). 

Figure 92 shows the native sequence PR021 polypeptide UNQ2I (SEQ ID NO:231). 
Figure 93 shows DNA38260. 1 1 80 (SEQ ID NO:232). 

Figure 94 shows the native sequence PR0269 polypeptide UNQ236 (SEQ ID NO:233). 
Figure 95 shows DNA40592- 1 242 (SEQ ID NO:240). 

Figure 96 shows the native sequence PR0344 polypeptide UNQ303 (SEQ ID NO:24l). 
Figure 97 shows DNA4I374-1312 (SEQ ID NO:248). 

Figure 98 shows the partial length native sequence PR0333 polypeptide UN0294 (SEQ ID NO:249>. 
Figure 99 shows DN A44 1 94- 1 3 1 7 (SEQ ID NO:250). 

Figure 100 shows the native sequence PR038I polypeptide UN0322 (SEQ ID NO:251). 
Figure 101 shows DNA535 17-1 366 fSEQ ID NO:255). 

Figure 102 shows the native sequence PRO720 polypeptide UN0388 (SEQ ID NO:256). 
Figure 103 shows DNA5397M359 (SEQ ID NO:257). 

Figure 104 shows the native sequence PR0866 polypeptide LrNQ435 (SEQ ID NO:258). 
Figure 105 shows DNA53987.I438 (SEQ ID NO:266). 

Figure 106 shows the native sequence PRO840 polypeptide UNQ433 (SEQ ID NO:267). 
Figure 1 07 shows DNA57700-I408 (SEQ ID NO:268). 

Figure i08 shows the native sequence PR0982 polypeptide LrNQ483 (SEQ ID NO:269). 
Figure 109 shows DNA59620-I463 (SEQ ID NO:270). 

Figure 1 10 shows the native sequence PR0836 polypeptide IJN0545 (SEQ IDNO:271). 
Figure 1 1 1 shows DN A60627- 1 508 (SEQ ID NO:272). 

Figure 1 12 shows the native sequence PRO 1 159 polypeptide UNQ589 (SEQ ID NO:273). 
Figure 1 1 3 shows DN A64890- 1612 (SEQ ID NO:274). 

Figure 1 14 shows the native sequence PRO 13 58 polypeptide UNQ707 (SEQ ID NO:275). 
Figure I IS shows DNA66659-I593 (SEQ ID NO:276). 

Figure 1 16 shows the native sequence PRO 1325 polypeptide UNQ685 (SEQ ID NO:277). 
Figure 1 17 shows DNA66667-I596 (SEQ ID NO:278). 

Figure 1 18 shows the native sequence PR01338 polypeptide UNQ693 (SEQ ID NO:279). 
Figure 1 19 shows DNA68818-2536 (SEQ ID NO:280). 

Figure 120 shows the native sequence PRO 1 434 polypeptide UNQ739 (SEQ ID N6:281). 
Figure 121 shows DNA84210-2576 (SEQ ID NO:285). 

Figure 122 shows die native sequence PR04333 polypeptide UNQl 888 (SEQ ID n6:286). 
Figure 123 shows DNA92218-2554 (SEQ ID NO:292). 

Figure 124 shows the native sequence PRO4302 polypeptide UNQl 866 (SEQ ID N0:293). 
Figure 125 ^hows DNA96878-2626 (SEQ ID NO:294). 
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Figure 126 shows the native sequence PRO4430 poJypcpiide UNO 1 947 (SEQ ID NO:295). 
Figure 127 shows PNA98853-I739 (SEQ ID NO:296). 

Figure 128 shows ihe native seqiiencc PR05727 polypeptide UN02448 (SEQ ID NO:297). 
Detailed Description of the Preferred Embodiments 

I. Definitions 

The tenns "PRO polypcptide(s)" and "PRO" as used herein and when immediately followed by a 
numerical designation refer to various polypeptides, wherein the complete designation {Le.. "PRO/number^ or 
more particularly. PRO200. PRO204, PR02I2. PR02I6. PR0226. PRO240. PR0235. PR0245. PR0172. 
PR0273. PR0272, PR0332, PROS26, PRO701, PR036I. PR0362. PR0363. PR0364, PR0356. PR053K 
PR0533. PRO1083, PR0865, PRO770. PR0769, PR0788, PROUM. PRO1007, PR01184. PROI03L 
PR01346. PRO! 155, PROI250, PROI3I2. PROl 192. PROI246, PR01283. PR0n95. PR01343. PR01418, 
PROI387. PROI410, PR01917. PR01868. PRO205. PR02I. PR0269. PR0344. PR0333. PR038L PR072a 
PR0866. PRO840. PR0982. PR0836. PROn59. PR01358, PROI325. PR01338. PR01434. PR04333, 
PRO4302. PRO4430 or PR05727) refers to particular polypeptide sequences as described herein. The tenns 
"PRO/numbcr polypepiidc" and "PRC/number " wherein the term "number" is provided as an actual numerical 
designation as described above) as used herein encompass native sequence polypeptides and polypeptide 
variants (which are rtirthcr defined herein). Tlie PRO polypeptides described herein may be isolated from a 
variety of sources, such as from human tissue types or from another source, or prepared by recombinant or 
synthetic methods. 

A "native sequence PRO polypeptidcCs)" comprises a polypeptide having the same amino acid 
sequence as the corresponding PRO polypcpiide derived from nature. Such native sequence PRO/number 
polypeptides can be isolated from namre or can be produced by recombinant or syntheUc means. Tlie term 
-native sequence PRO polypcpridcfsr specifically encompasses namrally-occurring truncated or secreted 
fomis of the specific PRO/numbcr polypeptide (e.g.. an extracellular domain sequence), namrally-occurring 
variant forms W g.. alternatively .spliced fornisi and namrally-occurring allelic variants of the polypeptide. In 
various embodiments of the invention, the native .-^quencc PRO polypeptides disclosed herein are mamre or 
full-length native sequence polypeptides comprising the ftill-lengih amino acids sequences shown in the 
accompanying figures. Start and stop codons are shown in bold fom and underlined in the figures. However, 
while the PRO/numbcr polypeptides disclosed in the accompanying figures are shown to begin with 
methionine residues designated herein as amino acid position I in die figures, it is conceivable and possible 
that other methionine residues located either upstream or downstream from the amino acid position 1 in die 
figures may be employed as the starting amino acid residue for the PRO polypeptides. 

The.rPRO polypcptidc(8) extracellular domain" or "ECD" refers to a foim of the said polypeptide 
which is essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a PRO polypeptide BCD 
wiU have less than 1% of such transmembrane and/or cytoplasmic domains and preferably, will have less dian 
0.5% of such domains. It will be understood rhax any transmembrane domains identified for the PRO 
polypeptides of die present invention are identified pursuant to criteria routinely employed in the ait for 
identifying that type of hydcophobic domain. The exact boundaries of a transmembxane domain may vary but 
most likely by no more dian about 5 amino acids at eidier end of domain as initialbr identified herein. 
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Optionaily. therefore, an cxiraccllular domain of a PRO polypeptide may coniain from about 5 or fewer amino 
acids on either side of the transmembrane domain/extracellular domain boundary as identified in the Examples 
or specification and such polypeptides, with or wirhout the associated signal peptide, and nucleic acid encoding 
ihem, are contemplated by the present invention. 

The approximate location of the "signal peptides" of the various PRO/numbcr PRO polypeptides 
disclosed herein arc shown in the present specification and/or the accompanying figures. It is noted, however, 
that the C-ieiminal boundary of a signal peptide may vary, but most likely by no more than about 5 amino 
acids on either side of the signal peptide C-ierminal boundary as initially identified herein, wherda the C- 
tenntnal boundary of the .signal peptide may be identified pursuant to criteria routinely employed in the art tor 
identifying thaiiype of amino acid sequence element {e.g., Nielsen *•/ at.. Prof. Eng. iO:U6 (1997) and von 
Heinje et aU NucL Acids. Res. ]4:4683-4690 (1986)). Moreover, it is also recognized that, in some cases, 
cleavage of a signal sequence from a secreted polypeptide is not entirely unifonm. resulting in more than one 
secreted specie::. These manire polypeptides, where the signal peptide i.s cleaved within no more than about 5 
amino acids on cither side of the C-terminal boundary of the signal peptide an identified herein, and xhe 
polynucleotides encoding them, arc contemplated by the present invention. 

A "PRO polypeptide variant". "PRO/numbcr variant" or "PRO variant" means an active PRO 
polypeptide as defined hcrcm {e.g.. below) having at least about «0% amino acid sequence idcntit>' with a full- 
length native sequence PRO polypeptide sequence as disclosed herein, a PRO polypeptide sequence lacking the 
signal peptide as dLsclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal 
peptide, as disclosed herein or any other fragment of a full-length PRO polypeptide sequence as disclosed 
herein. Such PRO polypeptide variants include, for instance, polypeptides wherein one or more amino acid 
residues are added, or deleted, at the N- or C-tcrminus of the fiill-lcngth native amino acid sequence. 
Ordinarily, a PRO polypeptide variant will have at least about 80% amino acid sequence identity, alternatively 
at least about HI ?4 amino acid sequence identity, alternatively at least about «2?'o amino acid sequence identity, 
alternatively at least about 83% amino acid sequence identity, aUcmativcly at least about 84% amino acid 
sequence idcntit>'. alternatively at least about 85% ammo acid Jtcquencc identity, alternatively at least about 
86% amino acid sequence identity, alternatively at lca.st about K7% amino acid sequence identity, alternatively 
at least about 88% amino acid sequence identity, alicmaiively at least about 89% amino acid sequence identity^ 
alternatively at least about 90% amino acid sequence identity, alternatively at least about 9\% amino acid 
sequence identity, alternatively at least about 92% amino acid sequence identity, alternatively at least about 
93% amino acid sequence identity, alternatively at least about 94% amino acid sequence identity, aliemadvely 
at least about 95% amino acid sequence identity, alternatively at least about 96% amino acid sequence identity, 
alternatively at least about 97% amino acid sequence identity, alternatively at least about 98% amino acid 
sequence identity, alternatively at least about 99% amino acid sequence identity with a fiiU-lcngth native 
sequence PRO polypeptide sequence as disclosed herein, a PRO polypeptide sequence lacking the signal 
pepckle as disclosed hereni. an extracellular domain of a PRO polypeptide, with or without the signal peptide, 
as disclosed herein or any other specifically defined fragment of a fuU-length PRO polyp^tidc sequence as 
disck)5ed herein. Ordinarily. PRO polypeptide variants are at least about 10 amino acids in leagith, 
aitemattvely at least about 20 amino acids in length, alternatively at least about 30 amino acids in length^ 
alteinaiively at least about 40 amino acids in length, alternatively at least about 50 amino acids in length, 
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alternatively, at least about 60 amino acids in length, alternatively ai least about 70 amioo acids in length, 
alternatively at least about 80 amino acids in lengrfi. aJternaiivcly at least about 90 amino^acids in length, 
alternatively at least about 100 amino acids in length, alicmaiively at least about 150 amino acids io length, 
alternatively at least about 200 amino acids in length, alicniatively at least about 300 amino acids in length, 
alternatively at least about 400 amino acids on length. aUcmaUvcly at least about 500 amino acids in len&h, 
alteraaiivcfy at least about 600 amino acids in length, alternatively at least about 700 amino acids in length, 
alternatively at least about 800 amino acids in length, alternatively at least about 900 amino acids in length, 
aitcmatively.at least about 1000 amino acids in length, alternatively at least bout 1200 amino acids in length, 
altcmaiively at least about 1400 amino acids in length, alternatively at least about 1500 amino acids in length 
or more. 

"Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences idendfied 
herein is defined as the percentage of amino acid residues in a candidate sequence that are identical with the 
amino acid residues in the specific PRO/numbcr polypeptide sequence, after aligning the sequences and 
introducing gaps, if necessary, to achieve the maximum percent sequence identity, and not considering any 
conservative substimtions as pan of the .sequence identity. Alignment lor purposes of determining percent 
amino acid sequence identity can be achieved in vanous ways that are within die skill in the an, for instance, 
using publicly available computer software sucii as BLAST, DLAST-2. ALIGN or Megalign fDNASTAR) 
software. Tlwse skilled in the an can determine appropriate parameters for measuring alignmenu including 
any algorithms needed to achieve maximal alignment over the full lengdi of the sequences being compared. 
For purposes herein, however. % amino acid sequence identity values are generated using the sequence 
comparison computer program ALIGN.2. wherein the complete source code for the ALIGN-2 program is 
provided in Table 1 below. The ALIGN-2 sequence comparison computer program was authored by 
Geneniech. Inc. and the source code shown in Tables 1 below has been filed with user documentation in the 
U.S. Copyright Office. Washington D.C., 20559. where it is registered under U.S. Copyright Registration No. 
TXU510087. Tlie ALIGN-2 program is publicly available through Geneniech. Inc.. South San Francisco. 
California or may be compiled from the source code provided in Table 1 below. The AHGN-2 program 
should be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence 
comparison parameters are set by the ALIGN-2 program and do not vary. 

In situations where ALlGN-2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identiiy of a given amino acid sequence A lo. with, or against a given amino acid sequence B (which 
can allcraatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
AUGN-2 in diat program's alignment of A and B, and where Y is the total number of amino acid residues in 
B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino 
acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence 
identity of B to A. As examples of % amino acid sequence identiiy calculations using this mediod. Tables 2 
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and 3 demonstrate Hqw to calculate the % amino acid sequence identity of the amino acid sequence designated 
**Comparison Protein" to the amino acid sequence designated *TRO**. wherein "PRO" represents the amino 
acid sequence of a hypothetical PRC/number polypeptide of imcrcsu "Comparison Protein'" represents the 
amino acid sequence of a polypeptide against which the "PRO" polypeptide of interest is being compared* and 
"X, "Y" and "Z" each represent difTcrent hypothetical amino acid residues. 

Unless specifically staled otherwise, ail % amino acid sequence identity values used herein are 
obtained as described in the immediately preceding paragraph using the ALIGN'2 computer program. 
However. % amino acid sequence idcmity values may also be obtained as described below by using the WU- 
BLAST-2 computer program {Alischul et aL Methods in Enzy moiogy 266:460-480 (1996)). Most of the WU- 
BLAST-2 search parameters are set to the default values. Those not sec to default values, ie.. die adjustable 
parameters, are set with the following values: overlap span » I . overlap fraction - 0. 125. word threshold (T> " 
11. and scoring matrix « BLOSUM62. When WU-BLAST-2 is employed, a % amino acid sequence identity 
value is determined by dividing (a) the number of matching identical amino acid residues between the amino 
acid sequence of die PRO polypeptide of interest having a sequence derived from Uic native sequence PRO 
polypeptide and the comparison amino acid sequence of imeresi (i.e.. ihc sequence against which the PRO 
polypeptide is being compared - which may be a PRO polypepudc variant) as determined by WU-BLAST-2 by 
(b) the total number of amino acid residues of the PRO polypeptide of interest For example, in the statement 
"a polypeptide comprising an amino acid sequence A which has or tuiving at least 80% amino acid sequence 
identity to the amino acid sequence B", the amino acid sequence A is the comparison amino acid sequence of 
interest and Uic amino acid sequence B is the amino acid sequence of the PRO polypeptide of interest 

Pcrccm amino acid sequence identity may abo be detennined using Uie sequence comparison program 
NCBI-BLAST2 (Alischul et aL. Nucleic Acids Res, 25:3389-3402 (1997)). TTic NCBI.BLAST2 sequence 
comparison program may be downloaded from ''http://www.ncbi.nlm.gov'* or otherwise obtained from the 
National Instiwie of Health. Beihcsda, MD. NCBI-BLAST2 uses several search parameteis. wherein alt of 
those search parameters are set to default value:; including, for example, uiunask » yes. strand » all. expected 
occurrences » 10. minimum low complexity lengih = 15/5. multi-pass c- value = 0.01. constant tor muhi-pa!;s = 
25. dropoff for i'mal iiapped alignment » 25 and .sconng matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, die % amino 
acid sequence identity of a given amino acid sequence A to. widi, or against a given amino acid sequence B 
(which can aUcmaiively be phrased as a given amino acid sequence A that has or comprises a certain % amino 
acid sequence identity to, with, or against a given amino acid.sequence B) is calculated as follows: 

100 times the fraction X/V 

where X is the number of amino acid residues scored as identical matches by the sequence aligiunent program 
NCBI.BLAST2 in dut prognun s alignment of A and B. and w*cre Y is die total number of amino acid 
residues in B. It will be ^preciated that when the lengdj of amino acid sequence A is not equal to die lengdi 
of amino acid sequence B. die % amino acid sequence idcnnty of A to B will not equal the % amino acid 
sequence identity of B to A. 
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"PRO variant polynucleotide" or "PRO vanani nucleic acid sequence * means a nucleic acid molecule 
which encodes an active PRO polypeptide as defined below and which has at least about 80% nucidc acid 
sequence identity with a nucleotide sequence encoding: (1) a iuH-Iengih native sequence PRO polypeptide as 
disclosed herein; (2) a fiiU-Iengdi native sequence PRO polypeptide lacking the signal peptide as disclosed 
herein; (3) an extracellular domain of a PRO polypeptide. -Aith or without the signal peptide, as disclosed 
herein or (4) any other fragment of a fiill-lengih PRO polypeptide sequence as disclosed herein. Ordinarily, a 
PRO polypeptide variant polynucleotide will have at least about 80% nucleic acid sequence identity, 
alternatively at least about 81% nucleic acid sequence identity, alternatively at least about 82% nucleic add 
sequence identity, alternatively at least about 83% nucleic acid sequence identity^ alternatively at least about 
84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid sequence idenrity, 
alternatively ai least about 86% nucleic acid sequence identity, alternatively at least about 87% nudeic acid 
sequence identity, alternatively at least about 88% nucleic acid sequence identity, altemarively at least about 
89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 
alternatively at least about 91% nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at lea.« about 93% nucleic add .sequence identity, alternatively at least about 
94% nucicic acid sequence identity, alicmatively at least about 95% nucleic acid sequence identity. 
aUemaiivcly at least about 96% nucicic acid sequence identit>-. altcmaiively at least about OV/o nucleic acid 
sequence idcniitv*. alternatively at least about 98% nucleic acid sequence identity, alicmatively at least about 
99% nucidc acid sequence identity with (1) a nucleic acid sequence encoding a full-length native sequence 
PRO polypeptide sequence as disclosed herein. (2) a lull-length native sequence PRO polypeptide sequence 
Ucking the signal peptide as disclosed herein, (3) an extracellular domain of a PRO polypeptide sequence, with 
or without the signal sequence, as disclosed herein or (4) any other fragment of a full-length PRO polypeptide 
on sequence as disclosed herein. Variants do not encompass the native nucleotide sequence. 

Ordinarily. PRO polypeptide variant polynucleotides arc at least about 30 nucleotides in length, 
alternatively at least about 60 nudcotidcs in length, aliemativdy at least about 90 nucleotides in length, 
alternatively at least about 120 nucleotides in length, aliemativdy at least about 150 nucleotides in length, 
aliematrx-eiy ai least about 180 nucleotides in length, aliemativdy at least about 210 nucleotides in length, 
aliemativdy at least about 240 nucleotides in length, aliemativdy at least about 270 nucleotides in length, 
aliemativdy at least about 300 nucleotides in length, aliemativdy at least about 450 nucleoUdes in length, 
alternatively at least about 500 nucleotides in iengih, altemaUvcIy at least about 600 nucleotides in length, 
alternatively at least about 700 nucleotides in length, alternatively at least about 800 nucleotides in lengdl, 
altemarively at least about 900 nudeotides in length, alternatively at least about 1000 nucleotides in length, 
alternatively at least about 1200 nucleotides in lehgA, altemarively at least about 1400 nucleotides in lengdu 
altemaiivdy at least about 1600 nucleotides in length, alternatively at least about 1800 nucleotides in length, 
aliemativdy at least about 2000 nucleotides in lengdi, alternatively at least about 2500 nucleotides in length, 
alternatively at least about 3000 nudeotides in length, altemanvely at least about 3500 nucleotides in length, 
altonatively at least about 4000 nucleotides, aliemativdy at least about 5000 mirlf o tiV^ or more. 

"Percent (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences 
identified herein is defined as die percentage of nudeotides in a candidate sequence that are identical with die 
nucleotides in die PRO nudeic acid sequence of interest, after aUgning die sequences and tntroductng gaps, if 
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necessary, to achieve the maximum percent sequence identity. Alignment for purposes of detetminisg percent 
nucleic acid sequence identity can be achieved in various ways that are within the skill in the art, for ftWTancc^ 
using publicly available computer software such as BLAST, BLAST-2. ALIGN or Megalign (DNASTAR) 
software. For purposes herein, however, % nucleic acid sequence identity values are generated using the 
sequence comparison computer program ALIGN-2, wherein the complete source code for the AUGH-l 
program is provided in Table I below. The ALIGN-2 sequence comparison computer prognm was authored 
by Geneniech. Inc. and the source code shown in Table 1 below has been filed with user documentation in the 
U.S. Copyright Office. Washington D.C.. 20559. where it is registered under U.S. Copyright Registration No. 
TXU5 10087. Tlie ALIGN-2 program is publicly available through Geneniech, Inc.. South San Francisco, 
California or may be compiled from the source code provided in Table 1 below. The ALICN-2 program 
should be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence 
comparison parameters are set by the ALZGN«2 program and do not vary. 

In situations where ALIGN-2 is employed for nucleic acid sequence comparisons, the % nucleic acid 
sequence identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D 
(which can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % 
nucleic acid sequence idcntit>' lo. with, or against a given nucleic acid sequence D) i.< calculated as follows: 

100 times the fraction W/Z 

where W Is ilic number of nucleotides scored as identical matches by the sequence alignment program ALIGN- 
2 in that program's alignment of C and D. and where Z is the total number of nucleotides in D. It will be 
appreciated that where the length of nucleic acid .sequence C is not equal to the length of nucleic acid sequence 
O, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C. 
As examples of % nucleic acid sequence identity calculations. Tables 4 and 5. demonstrate how to calculate 
the % nucieic acid sequence identity of the nucleic acid sequence designated "Comparison ON A" to the 
nucleic acid sequence designated "PRO-DNA wherein "PRO-DNA" represents a liypoihcucai PRO 
polypeptide - encoding nucleic acid sequence of interest. Xomparison DNA* represents the nucleotide 
sequence of a nucleic acid molecule against which the "PRO-DNA" nucleic acid molecule of interest is being 
compared, and "N". "L" and "W each represent different hypothetical nucleotides. 

Unless specxfically stated otherwise, all % nucleic acid sequence identity values used herein are 
obtained as described in the immediately preceding paragraph using the ALIGN-2 computer program. 
However. % nucleic acid sequence idenuty values may also be obtained as described below by using the WU- 
BLAST-2 computer program (Altschul et at. Methods in Enzymohgy 266:460-480 (1996)): Most of the WU- 
BLAST-2 search parameters arc set lo the default values. Those not set to default values, Le.. die adjustable 
parameters, are set widi the following values: overlap span - ! . overiap fraction « 0.125. word threshold (T) « 
M. and scoring matrix « BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acW sequence identity 
vahte IS determined by dividing (a) the number of matching Sdeodcal miclcotidCT between the micleic acid 
sequence of the PRO polypeptide - encoding nucleic acid molecule of interest having a sequence derived firom 
the native sequence PRO polypeptide - encodmg nucleic acid (ie.. the reference sequence) and the comparison 
nucleic acid motecute of interest (/.e.. the sequence against which the PRO polypq)tide • encodmg nucleie add 
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moiecuie of imerest is being compared - which may be a PRO variam polynucleotide) as dcicraiired by WU- 
BLAST-2 by (b) the total number of nucleotides of the PRO reference sequence. For example, in the statement 
"an isolated nucleic acid molecule comprising a nucleic acid sequence A which has or having at least 80% 
nucleic acid sequence identity to the nucleic acid sequence B". the nucleic acid sequence A is the comparison 
nucleic acid moiecuie of interest and the nucleic acid sequence B is the nucleic acid sequence of the PRO 
polypeptide - encoding nucleic acid molecule of interest 

Percent nucleic acid sequence identity may also be determined using the sequence comparison 
program NCBI-BLAST2 (Altschul et ai. Nucleic Acids Res. 25:3389-3402 (1997)). TTie NCBI-BLAST2 
sequence comparison program may be downloaded ftom "hnp-^/www.ncbi Jilm.nih.gov" or otherwise obtained 
from the National Insritute of Heath. Bcthcsda. MD. NCBI^BLAST2 uses several search parameters, wherein 
all of those search parameters are set to default values including, for example, unmask =» yes. strand » alK 
expected occiiirences - 10. minimum low complexity length = 15/5. mulri-pass e-value » 0.01. constant for 
multi-pass = 25. dropoff for final gapped alignmcni « 25 and scoring matrix = BLOSUM62. 

In siiuaiions where NCBI-BLAST2 is employed for .Sequence comparisons, the % nucleic acid 
sequence identity of a given nucleic acid sequence C to. with, or agamst a given nucleic acid .sequence D 
(whrch can altcmaii'vely be phrased as a yivcn nucleic acid sequence C that has or comprises a certain % 
nucleic acid sequence identity to, with, or against a gi\'cn nucleic acid sequence D) is calculated as follows: 

100 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
BLAST2 in that program s aligmncnt of C and D, and where Z Ls the total number of nucleotides in D. It will 
be appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid 
sequence D. the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity 
ofDloC. 

In other embodiments. PRO variant polynucleotides are nucleic acid molecules that encode an active 
PRO polypeptide and which aiu capable of hybridizing, preferably under stringent hybridization and wash 
conditions, to nucleotide sequences encoding a full-length PRO polypeptides as disclosed herein, PRO variant 
polypeptides may be those that are encoded by a PRO variant polynucleotide. 

The tenn "positives", in the context of sequence comparison performed as described above, includes 
residues in the^sequences compared that are not identical but have similar properties (e.y., as a icsiill of 
conservative substimtions, see Table 6 below). For purposes herein, the % value of positive is determined by 
dividing (a) the number of amino add residues scoring a positive vahic between the PRO polypeptide sequence 
of interest having a sequence derived from a native sequence PRO polypepridc and the cioraparison amino acid 
sequence of interest (te., the amino acid sequence against which the PRO polypeptide sequence is being 
compared) as detennined in the BU)SUM62 matrix of WU-BLAST-2 by (b) the total number of amino acid 
residues of die PRO polypq)tide of interest 

Unless specifically stated otherwise, the % value of positives is calculated as described in the 
immediately preceding paragraph. However, in die context of the amino acid sequence identity conq>arisons 
pcrfoimed as described for AUGN-2 and NCBl-BLAST-2 above, includes amino acid residues in the 
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sequences compared that art not only ideniicaJ. but also those tiiat have similar propcxties. Amino acid 
residues that score a positive value to an amino acid residue of interest are those that are either identical to ifae 
amino acid residue of interest or are a preferred substitution (as defined m Table I below) of die amino add 
residue of interest. 

For amino acid sequence comparisons using ALICN.2 or NCBI-BLAST2. the % vabic of positives of 
a given amino acid sequence A to. with, or against a given amino acid sequence B (which can alternatively be 
phrased as a given amino acid sequence A that has or comprises a certain % positives to. with, or against a 
given ammo acid sequence B) is calculated as follows: 



100 times die fraction X/Y 



where X is the number of amino acid residues scoring a positive value as defined above by the sequence 
alignment program AUGN.2 or NCBI.BL/\ST2 in ihat program's alignment of A and B, and where Y is the 
total number of amino acid residues in B. It will be appreciated thai where the length of amino acid sequence 
A IS not equal to the lenpth of amino acid sequence B. the % positives of A to B will not equal the % positives 
ofBtoA. 

"Isolated;* when used lo describe ihc vanous polypeptides disclosed herein, means polypeptide that 
has been identifi^ and separated and/or recovered from a component of its natural environment Coniaminani 
componenK of its natural environment are materials that would typically interfere with diagnostic or 
therapeutic uses for the polypeptide, and may include enzymes, hormones, and odter proteinaceous or non- 
proteinaceous solutes. In preferred embodiments, the polypeptide will be purified (I) to a degree sufficient to 
obtain at least 15 residues of N-iermmal or internal amino acid sequence by use of a spinning cup sequenator. 
or (2) to homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassic blue or. 
preferably, silver stain. Isobted polypeptide includes polypeptide in situ within recombinant cells, since at 
least one component of the PRO polypeptide in its nawral environment will not be present. Ordinarily, 
however, isolated polypeptide will be prepared by at Icasi one puritlcaUon step. 

An -isolated" PRO polypeptide - encoding nucleic acid or oUicr polypepiidc-encoding nucleic acid is 
a nucleic acid molecule that is identified and separated from at least one contaminant nucleic acid molecule 
with which it is ordinarily associated in die namrai source of the polypeptide-encoding nucleic acid. An 
isolated polypepiide-cncoding nucleic acid molecule is other than in the context or setting in which it is found 
in namre. Isolated polypeptide - encoding nucleic acids therefore are distinguished from the polypeptide - 
encoding nucleic acid molecule existing in natural cells. However, an tsobted PRO polypeptide - encoding 
nucleic acid molecule includes the same contained in cells diat oidinarfly express the specific polypeptide 
where, for example, the nucleic acid molecule is in a chromosomal locaUon diOerem from that of natural cells. 

The term "control sequences" refers to DNA sequences necessary for the expression of an operably 
linked coding sequence in a parrieular host organism. ITie control sequences diat are suitable for prokaryotcs, 
for example. incUwIe a promoter. opiionaUy an operator sequence, and a ribosonc binding site. Eukaiyotic 
cdk are known to utilize promoters, polyadenylation signals, and enhancers. 

Nvcidc add is "<>perably linked" when it is placed into a fimctional reiationsh^ with anodier nucleic 
acid sequence. For exan^le. DNA for a presequence or secxetory leader is operably linked to DNA for a 
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polypeptide if it is expressed as a preprotein that panicipates in the secretioa of the polypeptide: a piDmoter or 
enhancer is openbly liidced to a coding secioence if it afibcts the ttanscriprion of the sequence: or a ribosome 
binding site is operably linked to a coding sequence if it is positioned so as to faciUtate translaiioii. Generally, 
-opeiably linked" means that the DNA sequences being linked are contiguous, and. in the case of a secretot^ 
leader, contiguous and in reading phase. However, enhanceis do not have to be eomignous. Linking is 
accomplished by ligation at convenient restriction sites. If such sites do not exist, the qmdiette oligonucleotide 
adaptors or linkers arc used in accordance with conventional pracuce. 

-Sitingency of hybndizaHon reactions is readily determinable by one of ordinary skill in die an. and 
generally is an empirical calculation dependent upon probe length, washing lempenure. and salt 
conceniranon,,to general, longer probes requin; higher temperatu.es for proper amiealing, ivhile shorter probes 
need fewer temperanirei. Hybridization generally depends on the ability of deiuitured DNA to leanneal when 
complementary strands are present in an environment below their melting temperonire. The higher the degree 
of desired homology between the probe and hybridizable sequence, the higher the relative tempemnire which 
can be used. As a result, it follows that higher relative temperamres would tend to make the reaction 
conditions more stringent, while lower tcmperanires less so. For additional deiaib and explanation of 
stringency of hybridisation reactions, see Ausubel « a/.. Currci Protocols in Molecular Biolog.v. Wiley 
Intersctcnce Publishers. (1995). 

•Siringeni conditions" or "liigh stringency conditions." as defined herera. may be identified by those 
diat: (I) employ low ionic strength and high tcmperamrc for washing, for example O.OIS M sodium 
chlorideO.OOIS M sodium citrate«).l% sodium dodecyl sulfate at 50=C: (2) employ during hybridization a 
denaturing agent, such as formamide. for example. 50% (v/v) fcmtamide with 0.1% bovine setvm 
albuminrt).l% FicolW).l% polyvinylpyrrolidone/50 mM sodium phosphate buffer at pH 6.5 wiih 750 mM 
sodium chloride. 75 bM sodium citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaQ. 0.075 
M sodium citrate,. 50 mM sodium phosphate <pH 6.8). 0.1% «xlium pytcphosphate. 5 .x Denhardfs solution, 
sonicaled safanon sperm DNA (50 Mg/ml). 0. SDS. and 10?4 dextran sulfau. a, 42"C. with washes at 42»C in 
0.2 X SSC (sodium chloride/.sodium crate) and 50?'. formamide at 55»C. followed by a high-sirmgency wash 
consisting ofO.l x SSC eonuiining EDTA at 55°C. 

•Moderately stringent conditions" may be identified as described by Sambrook « al.. Molecular 
ao»u,g: A Laborawry Mamal. New Yoric: Cold Spring Harbor Press. 1989. and include die use of washing 
solution and hybridization conditions (e.g.. tcmpemmre. ionic strength and %SDS) less stringent diat diose 
describedabove, An example of moderately suingem conditions is overnight incubation at 37-0 In a sotolion 
comprising: 20^4 fonnamide. 5 x SSC (150 mM NaCl. 15 mM trisodiam ciitaie). 50 mM sodium phosphate 
(pH 7.6). 5 X Deah«dA solwion. 10% dexnan aulfaie. «,d 20 Mg/mL deaantred sheared sabnon sperm DNA. 
followed by washing Uic fdters m I x SSC a. abom JT-SO-C. The skilletl aRisan will recognize how to «ijust 
the tenveramre. ionic strengUi, etc. as necessary ,o accommodate factors such as ptribe lengd, and the like. 

'hmo^ (Abs) and "immanoglobulitB- Ogs) are glyct^teins having the same general strucmral 
chan^terisdcs. While antibodies exhibit binding specificity to . specific antigen, immnoogtobulins inch.de 
both antibodies and odierantibody-like molecules which lack antigen specificity. Polypeptides of the latw 
ldDda«,&r example, produced at hw levels by the lyn,* system and at incre.^ 11» 
temi 'antibody- is used in the bioadest sense ml specffleally covers, without limitation, intact monoclonal 
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antibodies ( including agonist, antagonist and neutralizing antibodies), polyclonal antibodies, multispecific 
antibodies (e.^., bispecific antibodies) fonncd from at least two intact antibodies, single chain antibodies 
binding the epitopes specific to the PRO polypeptide and antibody fragments so long as they exhibit the desired 
biological activity. An anti.PRO200, anii-PRO204. anti-PR0212. ami.PR02l6. anu-PR0226, ami-PRO240, 
anti-PR0235, anti-PR0245. anti-PROl72. anti-PR0273. anti-PR0272, anti-PR0332, ami-PR052d, ami- 
PRO701. anii-PR036l. anu.PR0362, anii-PR0363. anii.PR0364. anti-PR0356. anii-PR053U anti-PR0533, 
anti-PROl083. anii.PR0865. anti-PRO770. anti-PR0769. anti-PR0788. anii-PR0in4, anti-PROI007. anti- 
PRO! 184. anti-PROI03l. anti-PR01346. ami-PROl 155, anti-PRO1250, anti-PR013l2, anri.PR01l92. ami- 
PR01246, anii.PR01283. anti-PROl 195. ami.PROI343. anti.PR014l8. anti-PR01387. anti-PROHIO. and. 
10 PR01917, anti-PROl868, anu-PRO205, anu.PR02l. ami-PR0269. anti-PR0344, anti-PR0333, anti-PR0381. 
ami-PRO720. ami-PR0866, ami-PRO840, ami-PR0982. anti.PR0836. anti.PR01l59, anii.PROI358. ami- 
PROI325. anu-PR0133S. anii-PROI434. anii-PR04333. ami-PRO4302, anti-PRO4430 or anii.PR05727 
20 antibody is an antibody which immunologicaliy binds to a PRO200. PRO204. PR0212. PR02I6. PR0226. 

PRO240. PR0235. PR0245, PR0172, PR0273. PR0272, PR0332, PR0526. PRO701, PR0361. PR0362. 
1 5 PR0363. PR0364. PR0356. PR053 1. PR0533. PRO1083. PR0865. PRO770. PR0769. PR0788. PROI 1 14. 
PRO1007. PR01184. PROI031. PROn46. PROUSS, PRO1250, PR013I2. PR01192. PR01246, PR01283. 
PROI 195. PROI343. PROHIS. PROI387. PROI410. PROI9I7. PR01868, PRO205. PR021. PR0269, 
PR0344. PR0333, PR0381. PRO720. PR0866. PR0840, PR0982. PR0836. PROI 159. PR0135S. PROI325. 
PR01338. PR01434. PR04333. PRO4302, PRO4430 or PR05727. respectively, polypeptide. The antibody 
20 may bind to any domain of the PRO polypeptide which may be contacted by the antibody. For example, the 
anubody may bind to any extracellular domain of the polypeptide and when the entire polypepride is secreted, 
30 any on the polypeptide which is available to the antibody for binding. 

"Native antibodies" and "native immunoglobulins" are usually hetcrotctrameric glycoproteins of about 
150.000 daltons. composed of two identical light (L) chains and two identical heavy (H) chains. Each light 
25 chain is linked to a lieavy chain by one covaienr disulfide bond while the number of disulfide linkages varies 
among the heavy chains ofdifTerent immunoglobulin isoiypes. Each heavy and Ught chain ako has regularly 
spaced intrachain disulfide bridges. Haeh heavy chain has at one end a variable domain | V„) followed by a 
number of constant domams. Each light chain has a variable domain at one end (VJ and a constant domain at 
its other end: the constant domain of the light chain is aligned widi the first constant domain of the heavy 
chain, and the lighi^hain variable domain is aligned with the variable domain of die heavy chain. Particuhtf 
40 a«=»«i residues arc believed to form an interface between the light- and heavy-chain variable domains. 

The terra "variable** refers to the fact diat cenain portions of the variable domains differ extensively in 
sequence among antibodies and are used b the binding and ^>ecif5city of each particular antibody for its 
particular antigen. However, the variability is not evenly distributed throughout the variable domains of 
35 antibodies. It is concentrated in three or four segments called "complcmentariiy-dcieimining regions" fCDRs) 
or "hypervariable regions" in both in the light-chain and the heavy-chain variable domains. The more highly 
conserved portions of variable domains are called ths frameworic (FR). The variable domaiDS of native heavy 
and light chains each comprise four or five FR regions. largely adopting a p-shcet configuration, connected by 
die CDRs, which form loops connecting, and in some cases forming part of, the p-sheet $tiuctuie. The CDRs 
in each chain are held together in close proximity by the FR regions and. with the CDRs from the odier chain, 
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comribuie to. thc formation of the antigen-binding site of antibodies (sec Kabat et aL NIH Publ. No.9 1-3242, 
Vol. I. pages 647-669 (1991)). Hicrc are at least two techniques for dctcnnining the e:cient of the CDRs: (1) 
An approach based on the extent of cross- species sequence variability (i.e., Kabat et ai.. Sequences of Proteins 
of Immunologicai Interest (National histitute of Health, Bcthcsda. MD); dnd (2) an approach based on 
crysiallographic studies of antigen-antibody complexes (Chothia, C. et al., (1989), Nature 342: 877). 
Moreover. CDR's can also be defined using a hybrid approach incorporating the residues identified by bodi of 
the previous techniques. TTic constant domains are not involved directly in binding an antibody to an antigen, 
but exhibit various effector functions, such as panicipation of the antibody in antibody-dependent ccUuIar 
toxicity. 

"Antibody fragments" comprise a portion of an intact antibody, prefenibly the antigen binding or 
variable region of the ihtaci antibody. Examples of antibody fragments include Fab, Fab'. F(ab')>, and Fv 
fragments: diabodies: linear antibodies (Zapata ct ai. Protein Eng. 8 (10): 1 057- 1062 [1995]): single-chain 
antibody molecules: and muhispecific antibodies formed from aniibody fragments. 

Papain digestion of antibodies produces rwo identical amigen- binding Iragmenis. called "Fab- 
fragments, each widi a single antigcn-binding site, and a residual "Fc" fragment, whose name reflects its ability 
to crystallize readily. Pepsin ircamicnt yields an I-(ab')2 Tragmeni that has iwo antigen-combining sites and is 
still capable of cross-linking antigen. 

"Fv-.is the minimum aniibody fragment which contains a complete antigen-recognition and binding 
site. This region consist of a dimcr of one heavy- and one light-chain variable domain m tight, non-covaleni 
association. It is in this configuration that the three CDRs of each variable domain interact to define an 
antigen-bindtng site on the surface of the Vh-V^ dimer. Collectively, the six CDRs confer antigen-binding 
specificity to the aniibody. Howe%'er. even a .single variable domain (or half of an Fv comprising only three 
CDRs specific for an antigen) has the ability to recognize and bind amigen, although at a lower affiniiy than 
the entire binding site. 

The Fab fragment also contains the constam domain of the light chain and the first constant domain 
(CHI) of the heavy chain. Fab' fragments differ from Fab fragments by ihc addition of a few residues ai the 
carboxy terminus of the heavy chain CHI domam including one or more cysteines from the antibody hinge 
region. Fab'-SH is the designation herein for Fab' in which the cysteine residue(s) of the constant domains bear 
a free thiol group. F(ab')2 antibody fragments originally were produced as pairs of Fab' fragments which have 
hinge cysteines bcnvecn ihem. Other chemical couplings of antibody fragments arc also known. 

TTte ^ight chains" of antibodies (immunoglobulins) from any vcnebrate species can be assigned to 
one of two clearly distinct types, called kappa (k) and lambda (X). based on the amino acid sequences of their 
constant domains. 

Depending on the amino acid sequence of the constam domain of their heavy chains, 
immunoglobulins can be assigned to different classes. There are five major classes of immunoglobulins: IgA, 
IgD. IgE, IgG. and IgM, and several of these may be further divided into subclasses (isotypcs). e.g., IgGl. 
IgCa, IgG3, IgG4, IgA, and IgA2. TTie heavy-chain constam domains that conespond to the different classes 
of unmunogiobulins are called o, 5. c, y, and »i. respectively. The subunit smtctures and three-dimensiona] 
configurations of different classes of inununoglobulins are well known. 
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The tenn "monoclonai antibody" as used herein refers to an antibody obtained irom a population of 
sulistantially homogeneous antibodies, /.e.. the individual antibodies comprising the population are identical 
except for possible naturally occuiring mutations that may be present in minor amounts. Monoclonai 
antibodies are highly specific, being directed against a single antigenic site. Furthermore, in contrast to 
conventional (polyclonal) antibody preparations which typically include dificrcni antibodies directed against 
different determinants (epitopes), each monoclonal antibody is directed against a single detcrminam on the 
antigen. In addition to their specificity, the monoclonal antibodies arc advantageous in that they arc 
synthesized by the hybridoma culture, uncontaminated by other immunoglobulins. The modifier -monoclonal- 
indicates the character of the antibody as being obtained from a substantially homogeneous population of 
antibodies, and is not to be construed as requiring production of the antibody by any paiticular method. For 
example, the monoclonai antibodies to be used in accordance with the present invention may be made by die 
hybridoma method first described by Kohler et al.. Nature. 256: 495 f 1975]. or may be made by recombinant 
DNA methods (see. eg.. U.S. Patent No. 4.816.567). The ^monoclonal antibodies" may also be isolated from 
phage antibody libraries using the techniques described in Clackson a aL Nature. 352:624-628 [1991] and 
Marks et aL J. SfoL BioL 222:581-597 (1991), for example. See also U.S Paicm Nos. 5.750^573. 5,571,698. 
5.403.484 and 5.223.409 which describe the preparation of antibodies using phagemid and phage vectors. 

The monoclonal antibodies herein specifically include "chimeric" antibodies (immunoglobulins) in 
which a portion of the heavy and/or light chain is identical with or homologous to corresponding sequences in 
antibodies derived from a particular species or belonging to a particular antibody class or subclass, while the 
remainder of the chain(s) is identical with or homologous to corresponding sequences in antibodies derived 
from another species or belonging to another antibody class or .^nibclass. as well as fragmenw of such 
antibodies, so long as ihcy exhibit the desired biological activity (U.S. Patent No. 4.816,567; Moirison et aL 
Froc Natl. Acad. ScL (/i^. 81:6851-6855 [1984J). 

"Humanized" forms of non-human {e.g., murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv. Fab. Fab*. F(ab')2 or other antigen-binding 
subsequences of anUbodies) which coniam minimal .sequence derived from non-human immunoglobulin. For 
the most part, humanized antibodies arc human immunoglobulins (recipient antibody) in which residues from a 
complementarity-determining region (CDR) of the recipient are replaced by residues from a CDR of a non- 
human species (donor anribody) such. as mouse, rat or rabbit having the desired specificity, affinity, and 
capacity. In some instances. Fv frameworic region (FR) residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Furthcnnore. humanized amibodies may con^rise residues which are 
found neither m the recipient antibody nor in the imported CDR or framework sequences. These modifications 
are made to fiirther refine and maximize antibody performance. In general die humanized antibody will 
comprise substamially all of at least one. and typically two. variable domains, in which all or substantiaUy aU 
of die CDR regions correspond to diose of a non-human immunoglobulin and all or substantially all of the FR 
regions are those of a human immunoglobulin sequence. The humanized antibody oprimaUy also wiU 
comprise at least a pwtioa of an tmmimoglobolin constant legion (Fc), typically that of a human 
immunoglobulin. For further details, see Jones et al.. Nature, 32^:522-525 (1986); Reichmann et c/.. Nature, 
332J23-329 11988); and Presta, Curr. Op, Struct, 2:593-596 (1992), The humanized antibody includes a 
•primaiizcd-amibody where the andgen^bindtag region of die antibody is derived fiom an aadbody produced 
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by immunizing macaque monkeys with the amigcn of interest. Aiuibodies containing residues from Old World 
monkeys are also possible within the invention. See, for example, U.S. Patent Nos. 5.658^70; 5.693,780; 
5,681.722; 5,750.105; and 5,756.096. 

Andbodies and fragments thereof in this invention also include "affmiiy mamrcd** antibodies in which 
an antibody is altered to change the amino acid sequence of one or more of the CDR regions and/or the 
framework regions to alter the affinity of the antibody or fragment thereof for the antigen to which it binds. 
Affinity mamration may result In an increase or in a decrease in the affinity of the matured antibody for the 
antigen relative to the starting antibody. Typically, die starting amibody will be a humanized, human, chhncric 
or murine antibody and the affinity manired antibody will have a higher affinity than the staning antibody, 
■r 10 During the mamration process, one or more of ihe amino acid residues in the CDRs or in die framework 
regions are changed lo a different residue using any standard method. Suitable methods include point 
mutations using well known cassene mutagenesis methods (Wells « aL 1985. Ctf/te 34:315) or oligonucIeoUdc 
20 mcdiaicd mutagenesis methods (Zollcr ct al., 1987. ^'udeic Acids Res. jO:6487-6504). AlTmiry maturation 

may also be performed using known selection methods in which many mutations are produced and mutants 
having the desired affinity are selected from a pool or library of mutants based on improved affinity for die 
antigen or ligand. Known phage display techniques can be conveniently used in this approach. See, for 
example. U.S. 5.750,373; U.S. 5,223.409, etc. 

Human anubodies are also with in the scope of the antibodies of the invention. Human antibodies can 
be produced using various techniques known in the art, including phage display libraries [Hoogcnfaoom and 
Winter, / MoJ. BioU 227:381 (1991); Marks et uLJ. Kfol Biol.. 222:581 (1991)1. The techniques of Cole et 
at and Bocmcr et al. are also available for the preparation of human monoclonal antibodies (Cole et aL 
30 Monochnat Antibodies and Cancer Therapy^ Alan R. Liss. p. 77 (1985); Boemer ct aL J. ImmunoL HZ 

£l}:86-95 (1991); U. S. 5.750, 3731. Similarly, human antibodies can be made by introducing of human 
immunoglobulin loci into transgenic animals, c.^., mice in which the endogenous immunoglobulin genes have 
25 been panially or completely inactivated. Upon challenge, human antibody producuon is obser>'ed. which 
closely resembles that seen m humans in all respects, inchiding gene rearrangement, assembly, and antibody 
repertoire. This approach is described, for example, m U.S. Patent Nos. 5.545.807; 5,545.806; 5.569.825: 
5,625.126; 5,633,425; 5.661,016. and in the following scientific publications: Marks et aL Bio/Technology JO. 
779-783 (1992); Lonberg et aL Nature 368 856-859 (1994); Morrison, Nature 368, 812-13 (1994); Fishwild 
30 et at.. Nature Biotechnology \A. 845-51 (1996); Neuberger. MimreJiwccWo^j- 14. 826 (1996): Lonbcrgand 
40 . Hus2ar,/mcrrt./J«\yi7wnu/io/.j3 65-93 (1995). 

"Single^haia f v" or "sFv" antibody fragments comprise the V„ and domains of antibody, wherein 
these domains are present in a single polypeptide chain. Preferably, the Fv polypeptide further comprises a 
polypeptide tinker between the Vjf and Vl domains which enables the sFv lo foim the. desired smictiire for 
^ 35 amigcn binding. For a review of sFv see Pluckthun in The Pharmacology of Monoclonal Antibodies, vol 1 13, 

Rosenburg and MoOre cds., Springer-Veriag. New York, pp. 269-3 15(1 994). 

TTie tena "diabodies" refers to smalt antibody fragments with two antigen-binding sites, whidi 
fragments comprise a heavy-chain variable domain (V^) connected to a Ught-chaia variable domain (Vl) in 
^ ' the same polypeptide chain (Vh - Vl). By using a linker that is too short to aUow pairing between die two 

40 domains on die same chain, the domains are forced to pair with the complementary domains of anoUicr chain 
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and create two aniigcn-bmding sites, Diabodies are described more fully in. for example. EP 404,097; WO 
93/11 161: and Hollinger et at, Proc Natl. Acad. ScL USA, 90:6444-6448 (1993). 

The word "label" when used herein refers to a detectable compound or composition which is 
conjugated directly or indirectly lo the compound, eg., antibody or polypeptide, so as to generate a "labelled" 
compound. The label may be detectable by itself (i?.^.. radioisotope labels or fluorescent labels) or, in the case 
of an enzymatic labcL may catalyze chemical alteration of a substrate compound or composiiion which is 
detecuble. 

By "solid phase" is meant a non-aqueous mamx to which the compound of the present invention can 
adhere. Examples of solid phases encompassed herein include those formed partially or entirely of glass (e.g., 
controlled pore glass), polysaccharides (e g,, agarose), polyacrylamides. polystyrene, polyvinyl alcohol and 
silicones. In certain embodiments, depending on the context, the solid phase can comprise the well of an assay 
plate: in others ii is a purification column (e.g., an affinity chromatography column). This term also includes a 
discontinuous solid phase of discrete panicles, such as those described in U.S. Patent No. 4.275,149. 

The term "immune related disease" means a disease in which a component of the immune system of a 
mammal causes, mediates or otherwise contributes to a morbidity in the mammal. Also included are diseases 
in which siimulaiion or inter\'enttpn of U;c immune response has an ameliorative effect on progression of the 
disease. Included within this term are immune-mediated inflammatory diseases, non-immune-mcdiated 
inflammatory diseases, infectious diseases, immunodeficiency diseases, neoplasia, etc. 

The term 'T cell mediated" di,scase means a disease in which T cells directly or indirectly mediate or 
otherwise contribute to a morbidity in a mammal. Tlie T cell mediated disease may be associated with cell 
mediated effects, lymphokine mediated efTecis. etc., and even effects associated \vith B cells if the B cells are 
stimulated, for example, by the lymphokincs .«;ecrctcd by T cells. 

Examples of immune-related and inflammatory diseases, some of which arc immune or T cell 
mediated, which can be treated according to the invention include systemic lupus erythematosis. rheumatoid 
anhriiis, juvenile chronic arthritis, spondyloarthropathies, systemic sclerosis (.scleroderma), idiopathic 
inflammatory myopathies (dcrmatomyosiiis. polymyositis). Sjogren's syndrome, systemic vasculitis, 
sarcoidosh;. autohnmune hemolytic anemia (immune pancytopenia, paroxysmal nocmmal hemoglobinuria), 
autoimmune thrombocytopenia (idiopathic thrombocytopenic puipura. immune-mediated thrombocytopenia), 
thyroiditis (Giavc's disease. Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis, atrophic thyroiditis), 
diabetes mcllims. immune-mediated renal disease (glomenilonephritis, nibulointerstitial nephritis), 
deinyclinating diseases of the cenn-al and peripheral nervous systems such as multiple sclerosis, idiofxadiic 
demyelinating polyneuropathy or GuiUain-Barr6 syndrome, and chronic inflammatory demyclinating 
polyneuropathy, hepatobitiaiy disea.%s such as infectious hepatitis (hcpaiiiis A. B, C, D» E and other non- 
hepatotropic viruses), autoimmune chronic active hepatitis, primary biliary cirrhosis, granulomatous hepatitis, 
and sclerosing cholangitis, inflammatory bowel disease (ulcerative colitis: Crohn *s disease), gluten-sensitive 
enteropathy, and Whif^le's disease, autoimmune or immune-mediated skin diseases including bullous skin 
diseases, eiythcma mnltifiume and conmct dermatitis, psoriasis, allergic diseases such as asthma, aUergtc 
ihinitis, atopic dermatitis, food hypersensitivity and urticaria, immunologic diseases of the lung such as 
eosinophilic pneumonias, idiopathic pulmonary fibrosis and hypersensitivity pneumonitis, transplantation 
associated diseases inchiding graft rejection and graft -versus-host-disease. Infectious diseases including viral 
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diseases such as AIDS (HIV infection), hepatitis A. B, C, D. and E. herpes, etc., bacterial infections, fiingal 
infections, protozoal infections and parasitic infections. 

"Treatment" is an intervention performed with the intention of preventing the development or altering 
the pathology of a disorder. Accordingly, "treatment'* refers to both therapeutic treatment and prophylactic or 
preventative measures. Those in need of treatment incltide those already with the disorder as well as those ia 
which the disorder is to be prevented: In treatment of an immune related disease, a therapeutic agent may 
directly decrease or increase the magnimde of response of a component of the immune response, or render the 
disease more susceptifale to treamnent by other therapeutic agents, e.g.» anubiotics. aniifiingals* anti- 
inflammatory agents, chemotherapeutics. etc. 

The term "effective amount" is at least the minimum concentration or amount of a PRO polypeptide 
and/or agonist/aniagonfst which causes, induces or results in cither a detectable improvement in a component 
of the immune response in mammals as measured in an in vitro assay. For example, an increase or decrease in 
the proliferation of T-ccI!s and/or vascular permeability as measured in Examples provided herein. 
Furthermore, a "therapeuticaily effective amount" is the minimum concentration or amount of a PRO 
polypeptide and/or agoniswantagonist which would be effeciiw in at least attenuating a pathology (increasing 
or decreasing as ihe case may be) a component of ihe immune response in mammals, the results of which 
effects a trcanrteni as defined in the prcviou.s paragraph. 

"Chronic" administration refers to administration of the agem(s) in a continuous mode as opposed to 
an acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time. 
•■Intcfmiiient" administration is treatment that is not consecutively done without inieiruptioa, but rather is 
cyclic in namre. 

The "pathology" of an immune related disease includes all phenomena that compromise the well- 
being of the patient. This includes, without limitation, abnormal or uncontrollable cell growth, antibody 
production, auio-aniibody production, complement production and activation, interference with the normal 
functioning of neighboring ccil.s. release of cytokines or other secretory products at abnormal levels, 
suppression or aggravation oi any inilammaiory or immunological rcspon.se. infiltration of inflammatory cells 
(neutrophilic, eosinophilic, monocytic, lymphocytic) into tissue spaces, etc. 

"Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 
domestic and fairo animals, and zoo. sports, or pet animals, such as dogs, horses, cattle, pigs. apes, hamsters, 
ferrets, cats* e/c. Preferably, the tnammal is human. 

Administration "in combination with" one or more fiirdier therapeutic agents includes simultaneous 
(conciurent) and consecutive administration in any oixler. 

"Cairieis" as used herein include phannaccutically acceptable carriers, excipicnts, or stabilizers which 
arc nontoxicrto the cell or mammal being exposed thereto at the dosages and concentrations employed. Often 
the physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically 
acceptable earners inchide buffers such as pho^hate. citrate, and other organic acids; antioxidants including 
ascoriiic acid; low molecular weight (less than about 10 residues) polypeptide; proteins, such as senun 
albumin, gelatin, or immunoglobulins; hydrophiUc polymers such as polyvinylpyirolidonc; amino acids such as 

glutamine, aspaiagitte, arginine or lysine; monosaccharides, disaocharides, and other carbohydrates 
m chiding ghicose, masnose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannstol or 
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sorbiiol: salt-fonning counierions such as sodium: and/or nonionic surfactanis such as TWEEN™» 
polyethylene glycol (PEG), and PLURONICST". 

The term "cytotoxic agent" as used herein refers to a substance thai inhibits or prevents the function of 
cells and/or causes destruction of cells. Tlic term is intended to include radioacuvc isotopes l"'. l"*, Y** 
and Re"^, chemotherapeutic agents, and toxins such as enzymaticaUy acdve toxins of bacterial fiingal, plam 
or animal origin, or fragments thereof. 

A ''chemotherapeutic agent** Is a chemical compound usciiiJ in the treatment of cancer. Examples of 
chemotherapeutic agents include adriamycin. doxombtcin. cpimbicin. S-fluorouracil. cyiostne arabinoside 
("Ara-C"), cyclophosphamide, ihiotcpa, busulfan. cytoxin. taxoids. e,g.. paclitaxcl (Taxol. Bristol-Mycre 
Squibb Oncology, Princeton. NJ). and doxctaxel (Taxoterc. Rhonc-Poulenc Rorer, Antony. France), loxotere. 
methotrexate, cispiaiin, melphalan. vinblastine, bleomycin, etoppside. ifosfamide. mitomycin C. mitoxantrone. 
vincristine, vinorelbinc. carboplaiin. teniposide. daunomycin. carininomycin. aminopterin. daciinomycin, 
mitomycins, cspcramicins (sec U.S. PaL No. 4.675, 1 87)» melphalan and other related nitrogen mustards. Also 
included in this definition arc hormonal agent.^ that act to regulate or inhibit hormone action on mmors such as 
tamoxifen and onapristone. 

A "growih inliibitory agent" when used herein refers to a compound or composition which inhibits 
growth of a cell, especially cancer cell overexprcssing any of the genes identified herein, either in vitro or in 
vivo. Thus, the growth inhibiior\' agent is one which signiHcanily reduces the percentage of cells 
overexpressing such genes in S phase. Examples of growth inhibitory agents include agents that block cell 
cycle progression (at a place other than S phase), such as agents that induce G 1 arrest and M-phase arresL 
Classical M -phase blockers include the vincas (vincristine and vinblastine), taxol. and topo II inhibitors such as 
doxorubicin, epirubicin. daunorubicin. eioposide. and bleomycin. Those agents, that arrest Gl also spilt over 
into S-phase arrest, for example, DNA alkylating agents such as tamoxifen, prednisone, dacarbazine. 
mechlorethamine. cisplatin. methotrexate. 5-fluorouracil. and ara-C. Further information can be found in The 
Xfolecuhr Basis of Cancer, Mendelsohn and Israel. cd.s.. Chapter I. entitled "Cell cycle regulation, oncogens, 
and antineoplastic drugs" by Murakami a uL fWB Saunders: Philadelphia. 1995). especially p. 13. 

The term "cytokine" is a generic term for proteins released by one cell population which act on 
another cell as intercellular mediators. Examples of such cytokines are lymphokines. monokines, and 
traditional polypeptide hoimones. Included among the cytokines are growih hormone such as human growdi 
hormone. N-mediionyl human growih hormone, and bovine growth hormone: parathyroid hormone; thyroxine: 
insulin: proinsulin: rclaxin; prorelaxiiu glycoprotein hormones such as follicle stimulating hormone (FSH). 
thyroid stimulating homione (TSH). and luteinizing hormone (LH); hepatic growth factor, fibroblast growth 
fecton prolactin; placental bctogen; mmor necrosis Cactor-a and -P; mullerian-inhibiting substance: mouse 
gonadotropin-associated peptide; tnhibin: activin; vascular endothelial growth factor; integrin; thrombopoietin 
(TPO); nerve growih factors such as NGF-P; platelet-growth factor; transforming growth fiictors (TGFs) such 
as TGF-a and TGF- p; insuUn-tike growth &ctor-I and -H; erythropoietin (EPO); osteoinductive factors; 
interferons such as interferon- a. -P, and -y; colony stimulating &ccors (CSFs) such as macrophagc-CSF (M- 
CSF): granulocyte-macrophage-CSF (GM-CSF); and granulocyie-CSF (G-CSF); intcrlcukins (Us) such as IL- 
I, IL-lo, IL-2. IL-3, IL-4, IL-5. IL-6. IL-7. IL-8. IL-9. IL- 1 KIL- 12; a tumor necrosis fector such as TKF-a or 
TNF-p; aod other polypeptide factors including UF and kit ligand (KL). As used herein, the term cytokine 
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inciudes proteins from nacural sources or from recombinant cell cuhure and biological]/ active equivalents of 
ihe native sequence cytokines. 

The term "epitope tagged" when used herein refers lo a chimeric polypeptide comprising a PRO 
polypeptide fused to a "tag polypeptide**. The tag polypeptide has enough residues to provide an epitope " 
against which an antibody can be made, yet is short enough such that it does not inicrfcre with activiiy of the 
polypeptide to which it is fused. The tag polypeptide preferably also is fairly unique so that the antibody does . 
not substantially cross-react with other epitopes. Suitable tag polypeptides generally have at least six amino 
acid residues and usually between about 8 and 50 amino acid residues fpreferably, between about 10 and 20 
amino actd residues). 

"Active'* or "activiiy" in the context of variants of the PRO polypeptide refers to fonn(s) of proteins of 
the invention which retain the biologic and/or the ability to induce the production of an antibody against an 
antigenic epitope possessed by the PRO polypeptide. More specifically, "biotogical activity" refers to a 
biological function (either inhibitory or stimulatory) caused by a native sequence or naturally-occurring PRO 
polypeptide. Even more specifically, "biological activit/- in the context of an antibody or another molecule 
that can be identified by ihc screening assays disclosed herein ia:.. an organic or inorganic small molecule, 
peptide, cic.) can be the ability of such molecules to induce or inhibit infilu^tion of inflammaiory cells into a 
tissue. 10 stimulate or inhibit T-cell proliferation or activation, to stimulate or inhibit cytokine release by cells 
or to increase or decrease vascular pcnneability. Another specific biological activiiy is the increased vascular 
penneabiiity or the inhibition thereof. 

The tenn -antagonist" is used in the broadest sense, and includes any molecule that panially or fiilly 
blocks, inhibits, or neutralizes a biological activiiy of a native sequence PRO polypeptide disclosed herein. In 
a similar manner, the term "agonist" is used in the broadest sense and inciudes any molecule that mimics or 
amplifies a biological activity of a native sequence PRO polypeptide disclosed herein. Suitable agonist or 
antagonist molecules specifically include agonist or antagonist antibodies or andbody fragments, fragments or 
amino acid sequence variants of native PRO polypeptides, peptides, small organic molecules, etc. Methods for 
ideniif>'ing agonists or antagonists of a PRO polypeptide may comprise contacting a PRO polypeptide with a 
candidate agonist or antagonist molecule and measuring a detectable change in one or more biological 
activities normally associated with the same. 

A "small molecule" is defined herein to have a molecular weight below about 600 daltons. and is 
generally an orgam'c compound. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 
which is use&l for delivery of a drug (optionally including a chemotherapeutic agent) to a mammal. The 
components of the liposome are commonly airanged in a bilayer fonnaiion, similar to the Upid arrangement of 
biok>gical membranes. 

As used herein, the term "immunoadhcsin" designates anUbodylike molecules which combine the 
binding specificity of a heterologous protein (an "adhesin") with the efifector functions of urominoglobulin 
constant domains. StructuraUy. the immunoadhesins comprise a fiision of an amino acid sequence with the 
desired binding specificity which is other dian the antigen recognition and binding site of an antibody (Le,, is 
"hctepotogous"), and an immunoglobulin constant domain sequence. The adhesin part of an immunoadhesm 
molecule typically is a contiguous amino acid sequence comprising at least the binding site of a receptor or a 
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ligand. The immunoglobulin consiani domain sequence in the immunbadhesin may be obtained from any 
immunoglobulin, such as IgG-1, IeG-2» IgG-3, or lgG-4 subtypes* IgA (including IgA-! and lgA-2). IgE, IgD 
or IgM. 

10 
15 
20 
25 
30 
35 
40 
45 
50 

30 



55 



SUBSTITUTE SHEET (RULE 26) 



wo 00/53758 



PCTAJSOQ/05841 



Table 1 

/• 
• 

* C-C increased from 12 to 15 
*Z is avenge of EQ 

* B b average of ND 

* match with stop is M: stop-stop « 0: J (joker) match = 0 
V 

^define _M -8 /* value of a natch with a stop 
int _day[26K261 = { 

/* ABCDEFGHIJKLMNOPQRSTUVWXYZ*/ 
/• A •/ { 2, 0,-2. 0. 0.-4. l.-l.-1. 0.-I.-2.-1. 0. M. 1. 0.-2. I. 1. 0. O.-*. 0.-3. 0). 

B •/ { 0, 3.-4. 3. 2.-5. 0. 1.-2. 0. 0.-3.-2. 2."m,-1, I. 0. 0, 0. 0.-2.-3, 0.-3. 1). 
/• C •/ {.2,-4:l3.-5.-5.-4.-3,-3,-2. a.5.-6.-5.-4T M.-3.-5,-4. 0.-2. 0.-2.-8. 0. 0.-5}. 
/•DV {0.3,-5.4.3.-6. I. 1. -2. 0. 0.-4.-3. 2._M.-1. 2.-1, 0. 0. 0.-2.-7. 0.-4. 2). 
/• E •/ { 0, 2.-5. 3. 4.-5. 0. 1,-2. 0, 0.-3.-2. 1. M.-l. 2.-!, 0, 0, 0.-2.-7. 0.-4, 3}. 
/• F •/ {-4.-5.^.-6.-5. 9.-5.-2. I. 0.-5. 2. 0.-4.~M.-5.-5. -4.-3.-3, O.-l. 0. 0. 7.-5}. 
/* G •/ { 1. 0.-3. I. 0.-5. 5,-2,-3. 0.-2.-4,-3. 0. M.-I..I,-3. t, 0. 0.-L-7. 0.-5. 0}. 
/• H •/ {-1. 1.-3. 1. 1.-2.-2. 6.-2. 0. 0.-2.-2. 2."m. 0. 3. 2.-I.-1. 0.-2,-3. 0. 0. 2). 
/• I •/ {-l.-2,-2,.2..2. 1.-3.-2. 5. 0.-2. 2. 2.-2."m.-2.-2.-2..1. 0. 0, 4,-5. 0..I..2}, 
f*}*l { 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. M. 0. 0. 0. 0. 0. 0. 0. 0 0 0 0} 
/• K •/ {-I. 0.-5. 0, 0.-5.-2. 0.-2, 0. 5.-3. 0. I.'.M.-L I. 3. 0. 0. 0.-2 -3 0-4 0} 
/• L •/ {-2..3.-6..4,.3. 2.-4.-2. 2. 0.-3. 6. A\ x M.-3..2.-3.-3.-L 0. 2.-2. O.-l -2} 
/' M •/ {-1 ..2.-5.-3.-2. 0..3..2. 2. 0. 0. 4. 6.-2.~M..2.-l. 0.-2.-I. 0. 2.-4 0 -2 -1} 
/• N V { 0. 2.-4, 2. 1.-4, 0. 2.-2. 0, 1.-3.-2, 2,'m,-I, I. 0. I, 0. 0.-2..-4. 0.-2. I). 
/• 0 •/ {.M._M.„M._M._M._M._M._M.,M...M..M. M. M. .M.O. M. M. M. M. M. M, M. M. M. M, M>. 
/• P •/ { 1,-1.-3.-1.-1. 5.-1. 0.-2. 0.-1.-3.-2,-1. M. 6". O.'o. I. 0. 0,-1.-6. 0.-5* 0) 
f*Q*f {0.1,-5.2.2.-5,-1,3,-2.0, 1.-2.-1. I."m.0.4. 1.-1.-1.0.-2.-5.0.^.3}. 

R V {-2. 0.-4.-1. -l,-*.-3. 2.-2. 0. 3.-3, 0. 0. M, 0. 1. 6. O.-l . 0.-2. 2. 0 -4 0} 
/*SV { I. 0.0. 0.0.-3. 1,-1.-1.0.0.-3.-2. I.~M, 1,-1.0.2. 1.0.-1.-2.0.-3.0}. 
/•T*/ { I. 0.-2. 0.0,-3. 0.-1. O.0.0..1.-I.0.*'m.0..|.-1. 1,3,0.0,-5.0.-3.0}. 
/• U •/ { 0. 0, 0, O, 0, 0. 0. 0. 0. 0. 0, 0. 0, 0."m. 0. 0. O. 0. 0. 0. O 0 0 0 0} 
/• V ♦/ { 0.-2..2.-2..2.- 1.-1.-2, 4. 0.-2, 2. 2.-27 M.-l .-2.-2.-1. 0, 0. 4.-6. 0.-2.-2}. 
/• W •/ {^.-5.-8.-7.-7. 0,-7.-3.-5. 0.-3. -2. -4. -4. 'm. -6, -5. 2.-2.-5. 0.-6.17. 0. 0.-6}. 
/* X V { 0, 0, 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. M. 0. 0. 0. 0. 0, 0. 0 0. 0 0 0}, 
/• Y V {-3.-3. 0.-4,-4. 7.-5. O.-l. 0.-4.-1.-2.-27 M,-5.-4.-4.-3,-3. 0.-2. 0, 0.10.-4}. 
/• Z •/ { 0. 1.-5. 2. 3.-5. 0. 2.-2. 0. 0,-2,-1 . 1 . M. 0. 3, 0. 0. 0. 0.-2.-6 0-4 4} 



Page I of day.h 
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Table 1 fcont*) 



/* max jumps in a diag •/ 

/* don't continue lo penalize gaps larger than diis */ 
/* max jmps in an parh •/ 
10 Mefine MX 4 /* save if there s at least MX- 1 bases since lasijmp •/ 







•/ 




4^include <sidio.h> 




^indude <ciype.h> 




^define MAXJMP 


16 


^define MAXGAP 


24 


^define JMPS 


1024 


Mefine MX 


4 


#definc DMAT 


3 


^define DMIS 


0 


iirderine DINSO 


8 


#derine DINSP 


I 


#dcrme PINSO 


8 


Mefinc PINSI 


4 


struct jmp { 





10 



/• value of matching bases "/ 
15 #define DMIS 0 /* penalty for mismatched bases •/ 

#dcrinB DINSO 8 /• penalty for a cap */ 

15 ^denne DINSP I /* penalty per base V 

/* penalty for a gap •/ 
/* penalty per residue ♦/ 

20 20 short nlMAXJMPI: /• size of jmp (neg for dely) */ 

unsigned short x(MAXJMPl: /• base no. of jmp in seq x */ 
)• /•limits seq to 2*16 -t •/ 

stnict diau { 

25 inl score: /* score at last jmp -/ 

long of£set: /• offset or prev block 

25 {i"Pl /*currenijmp index •/ 



struct jmp jp: /•list of jmps •/ 



30 



struct path ( 

spc; /• number of leading spaces */ 

short n| JMPSl: /• size of jmp (gap; •/ 
20 x(JMPS):/» liic of imp (last elem before gap> •/ 



35 ); 



char •ofile: 



/* output nie name */ 



char •najncx|2|: /• seq names: eetseqsi) •/ 

f* prog name for err msgs V 
fhar -scqxCIl; '* seqs: getseqsi) •/ 

35 listax: best diac: nw(> */ 

ini dinaxO: /• final diag •/ 

/•set ifdna: mainO */ 
endgaps: /* set if penalizing end gaps •/ 

'•5 in* gapx, gapy; /• total gaps in seqs */ 

lenO, lenl: /• seq lens •/ 

^ nsapx* njapy: /• toal size of gaps ♦/ 

/♦ max score: nw() •/ 

int •xbm: 



40 



50 long of&et; 



/• bitmap tor matching */ 
/• current offset in jmp file */ 



45 



struct diag -dx: /• holds dugonals •/ 

stnict path ppUl; /* holds path for seqs */ 

chap *calloc(). *iaalloc(), ♦indexQ. *strcpy(); 

55 char *getseq(). •g_calloc0: 



60 



50 
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Table I (contM 

/* Nceoleman-Wunsch alignment program 
« 

• usage: progs file I fiitl 

• where file 1 and file2 are rwo dna or two proietn sequences. 

* The sequences can be in upper- or lower-case an may contain amhigiiiiy 

• Any lines beginning with ';'.•>* or '< * are ignored 

* Max nie length is 65535 (iimiied hy unsigned shorr x in die jmp smici) 

* A sequence wlih 1/3 or more of its elements ACGTU is assumed to be DNA 
" Outpui IS in the file "alignxw" 

• The program may create a imp file in /imp to hold info about tracebacit 

* Original version developed under BSD 4.3 on a vax 8650 
•/ 

#indufie 'nw.h" 
#inciiide 'day.h' 

sutic ^Jbvair26I - { 

r.14,2.13.0.0.4.11.0,0.12.0.3.15,0.0.0.5.6.8,8.7.9.0.10,0 



sutic jihvalf261 = { 

L 2in < <r D*-*A'))|(I < <rN--'A-)J. 4. 8, 16. 32. 64 
128. 256. OxFFFFFFF. I<<I0. 1<<I|. |<<I2. 1<<I3 I<<14 
l<<15. I<<16. I<<17. I<<I8. 1<<|9. I<<20. I<<'>| |<<'»2 
l<<23. 1<<24. l<<25Kl<<( E". A'»ltl<<( QVA')) 



main(ac. av) 

maia 

int ac: 
char *3vl|: 

{ 

prog = avfOI; 
irfac!=3){ 

fpriniKstderr. 'usage: 5ts filel rilclXn". progj: 

fprintftsiderr/wherc file I and file2 arc two dna or two protein scqucnccs.\n'); 
fpriniiifsidcrr. 'The sequences can be in upper- or lowerosem'): 
fi>rimfirsidcrr.'Any lines beginning with *; ' or * < * arc igooredVn''): 
fprimftsiderr. "Output is in the tile \"alicn.ouiv-\n")- 
exii(l); 

) 

namcxIOl =» av(ll; 

namexllj = avi2]: 

scqxIOl « getseq(namex|OI. &lcnO): 

seqxl 1 1 « getse(Knamcx| 1 ). ^enJ ); 

xbm = (dna)? _dbval : ^pbval: 

erdgaps » 0; /♦ | to penalize endgaps •/ 

ofile - aligii.out-; /• outpm f,ie ♦/ 

nwQ: /• fiU in the matrix, get the possible jmps */ 

nuiinipsO; /* gee the actual jmps V 
primO; /• prim scats, aligomem */ 

cleanup(0): /* mlink any tmp files */ 
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10 



15 



Table I (com*) 

/• do the aligomcm, return best score: maiiU) 

• dna: values in Fiich and Smith. PNAS. 80. 1382-1386. 1983 

• pro: HAM 250 values 

* When scores are equal, we prefer mismatches lo any gap. prefer 

* a new gap to extending an ongoios gap» and prefer a. gap in seqx 





* to a gap in seq y. 
•/ 








nw() 






10 


{ 








char 


•px. 'py; 


/• seqs jnd ptrs •/ 




int 


. •ndcly. *dely: 


/ * keep track of dcly •/ 




int 


ndelx. delx: 


/• keep track of delx •/ 


15 


int 


*tmp: 


/♦ for swapping rowO. rowl •/ 


int 


mis: 


score for eadi type */ 




int 


insO« insl: 


/• insertion penalties •/ 




register 


id: 


/* diagonal index •/ 




register 


ij; 


/*jmp index*/ 




register 


*colO, *coll: 


score for curr. last row •/ 


20 


register 


XX. yy: 


/* index into seqs */ 



20 

dx - (Struct diag *)c_C3lloct 'to get diacs". IcnO+lenl I . sizoortstnid diag)): 

ndely = - int •>g_caUocrio get mJely'. Icnl stzeof(int)}: 
25 ddy =» Uni •)g_calloct 'to get dcly". Icnl + 1 . sixeoffint)); 

colO = tint •)g_callocrto get colO". Icnl + 1 . sizeofYint)): 
25 col 1 « <int *)g_calloc( "to get col 1 Men I + 1 . sizeof(int}); 

insO « (dna)? DINSO : PINSO: 
insl = (Una)? DINS I : PINSl: 

30 

smax = -10000; 
ir(endgaps) { 

for (eoIOIOJ =« dclytO] ^ -insO. yy I; yy < = Icnl: yy++) { 
30 colOiyyl « dely(yy| * colO|yy-H - insl; 

35 ndelytyy] » yy: 

) 

colO(0) » 0: /* Watennan Bull Math Biol 84 */ 

} 

dse 

40 for(yy = I: yy < « Icnl: yy ++) 

35 *iel)rly>J = -insO: 

/• fill in match matrix 
• . •/ 

45 for (px = seqxJOl, xx = I ; xx < « lenO: px+ +. xx-»- +) { 

/* initialize first entry in col 
•/ 

40 ir(endgaps){ 

ir(xx»=l) 

50 collfOI « delx « (insO+insl); 



} 

45 55 ebe{ 



60 



cpll{0| = delx «coH)(0)- insl: 
ndelx B xx: 



col 1(0] = 0; 
delx » -insO; 
i-O: 



50 
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10 



35 



40 



45 



60 



TaMe 1 IconV) 

for (py = seqxfll, yy « I: yy <= Icnl; py++, yy++) { 
mis » colOfyy-l|; 
if(dna) 

mis + « (xbm(*px- A I&xbmCpy.-A I)? DMAT : DMIS: 

ebe 

mis += _dayt*px.A'll»py-'A*|: 



/* update pcnaJiy for del in x seq: 
• favor new del over ongong del 
. • ignore M AXGAP if weishtiog cndgaps 

«f (endgaps 1 1 ndely|yy{ .< M AXGAP) { 

if (colOlyyj - insO > = delylyyl) { 

dclylyyj = cfliQ(yyJ - (insO+insl); 
ndeiyfyyj I: 

)ebt{ 

^« <JelyIyy|.= insJ: 

alely(yyl++: 

} 

>else{ 

if fcolOIyyJ • OnsO-»-insl i > = delyfyyl) { 
tJelyjyyj = colOlyyl - 1 iiisU t- ins 1): 
Rdclylyyi * 1; 

)else 

^ .ndely|yy)<i- 

. f* update penalty tor di-l in y seq; 

• favor new del over ongong del 
•/ 

if (endgaps | ( ndelx < MAXGAP) { 

if (colllyy.lj . insO = <lelx) { 

dclx ^ colllyy-lj -(insO+insI): 
ndelx = I; 

delx -« insl: 
ndelx ->- + : 

} 



)else{ 



) 



if rcoll|yy-| J . liasO+msJ ) > = delx) { 

dclx = coUlyy-iJ .(insO + insl); 
nddx « 1: 

}cise 

ndelx-i--h: 



„ Pfck the roaximmn score: we're favoring 

* mis over any del and delx over dely 
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Table I <cont*> 
id 3 XX • yy lenl - 1; 

if (mis > » ficU '&& mis > «* dely[yyD 
5 colllyyj = mis: 

elself(deU >«Uclylyy|>{ 
' coIMyyJ =delx: 

ij = Ux(idl.ijmp: 

if fdx(id|.jp.nIO| &<t Hdna 1 1 (ndeU > = MAXJMP 
&A XX > dx|id].ip.x(ij)+MX) 1 1 mis > dxndl.scorci-DINSO)) { 
dx(idl.ijmp-»- + : 
ir( + +ij > a MAXJMP) ( 
^5 writefmpsild): 

ij n dxjidj.ijmp » 0: 

1^ dx(id].ofrset » offset: 

offset -t- « sizeoDtstruct jmp) sizeofiTofftet): 

} 

} 

dx(id|.jp.n|tj| = ndelx; 
-fl 20 dx(id!.jp.x|ij) - xx: 

dxlidt.scofc « delx: 

) 

else.{ 

colKyyi = delylyji: 
25 ij HI Ux(id|.ijmp: 

lffdxlidl.jp.n|0|&& (!dna |j (ndelylyyi > = MAXJMP 
25 XX > dxiid|.jp.x|ijJ + MX) 1 1 mis > dx| id|. score fDINSO)) { 

dx[id|.ijmp-t--t-: 
irf++ij >« MAXJMP) { 
writejmpsHdV. 
ij dxfid).ijmp « 0: 
dxlidl.offsci a offset: 

o&sti + o sizeoflstnict jmp> + sizcoltoffset): 

30 35 } ^ 

dx|idl.jp.n|ij| = -ndelylyyj; 
dxlidl.jp.xfijl « xx: 
dxfidj.score = delyfyyj; 

40 if fxx B » icnO && yy < lent) ( 

/Mjsi col 

35 •/ 

if (endgaps) 

colllyyj — insO-t-insl*(lenl-yy): 
45 IffcolUyyl > smax>{ 

smix = collfyy): 
dmax a id; 

> 



40 ) 
50 } 



if (endgaps it&xx< lenO) 

coUfyy-l I - o insOi-insl •(knO-xx); 
if fcolI|yy-ll > smax){ 

smax s coHfyy-l]: 
55 dmax » id: 

45 } 

imp « coW: colO = coll; coll - ono: 

} 

(wW) frce((char •)ndely): 
60 (yoiil) frec((cluur •)dc»y): 

<Toid) firce«char •)colO): 
(void) free((ehar *)colt): 

50 > 

nwx 
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Table I (contM 



• primO - only xouttne visible outside this module 
• 

• static: 

• gennatO - trace back best paih. count matches: prim() 

• pr^aiignO - print alignment of described in array pi J: prinif) 

• dumpblockO - dump a block of lines with numbers, surs: pr alignO 

• numst) - pur out a number line: dumpWoclcf) 

• putlineT) ~ pm out a tine (name. fnum|. scq. (numl): dumpblockf) 

• starsO - -put a line of stars: dumpblockO 
*^stripname( ) - strip any path and prefix from a seqname 

#indude *nw.h* 



#define SPC 3 
#dcfincP LINE 256 
#define P JPC 3 

extern _day|26][26|; 



int 


i»len; 


FILE 


♦Ix: 


prinrt) 






print 


{ 






int 




ir<(fx 



/* maximum output tine */ 

/* space between name or num and seq */ 

/• set output line length */ 
/• output rth: •/ . 



Ix. ly, tirstgap. lasigap; /* overlap V 

- fopen(on)e. "w")) == 0) ( 
ijprimflstderr.'as: can't write %s\n". pitjg. ofile): 
cleaimp(l): 



) 

^pnmfijfx. - < fint sequence: %% Oengih « %d)\n". namcxfO|. lenO): 
tpnmfffx. -< second sequence: %s (length = S5d)\n". naraexdl. Icnl): 
olcn = 60; 
Ix = IcnO: 
ly = Icnl: 

firsigap a lastgap = 0: 

iffdraax < lenl > 1) { /• fading gap in x */ 

ppIOJ.spc ■= tirstgap = leni - dmax • I; ' 
^ ly pplOJ.spc: 

else if (dmax > Icnl • I) { /♦ leading gap in y •/ 
pp[l).spc =« firstgap « dmax - (leni - I)- 
^ Ix — ppllLspc: 

if (dmaxO < lenO - 1) ( /• trailing gap in x ♦/ 

lastgap = Ien0»dmax0-l: 
^ Ix -ss lastgap; 

else if (dmaxO > lenO - I) { /• trailing gap in y V 

lastgap « dmaxO - (lenO - 1); 
^ ly -« lastgap: 

geimatdx. ly. firstgap. lastgap); 
pr_align(>; 
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/• 

* trace back the best path, cdtint matches 
•/ 

static 

fetmaiflx. !y. firstgap. lastgap) 



Table I (com*) 



ix, ly; /* "core" (minus emlgaps) */ 

int firsigap, lastgap: /• leading trailing overlap */ 

tnt nm. iO.il. sizO. stzl: 

char outx(32I; 

double pet: 

register nO.nl; 

rcglsur cbar *pO. *pl : 

/* set total matches, score 
•/ 

iO - il = sizO = sill =* 0: 
pO = scqxiOI + pplU-spc: 
pi - scqxIU + ppIOJ.spc: 
nO = pplll.spc 4- I: 
nl " PPlOl.spc -i- 1: 

nm » 0: 

while! *pO&& *pl ) { 
if (sizO) { 

pl + ^l 
nl+ + ; 
sizO-: 

} 

ebeiffsizl) ( 

pO++: 
nO++: 
sizl—: 



if (xbmi -pO- ' A* i&xbmf *p I -'A' )) 

nin+ + : 
ir(nO-»-+ === pp{OJ.x[iOI) 

xizO =» ppjO|.n|iO>+l: 
if(nl + -^ == PPlli-xfiil) 

sizi « pp|i|.n(il-r + J: 

pO+ + : 
pl++: 

) 

} 

/* pet homology: 

* if penalizing endgaps. base is the shorter seq 

* else, knock off overhangs and take shorter Core, 
•/ 

if<eiidgaps) 

U « (lenO < lenl)? IcnO : lenl: 

dse 

bt - (Ix < ly)? Ix : ly: 
pel « I00.*(double)n7n/(doublc)lx: 
«printf{ftt, '\n'): 

^Mintafx. ■ < %d matches in an overlap of %4: %.2t pezcem simiJarity\n" 
nm. (nm 1)7 : -esMx. pet); 



getmat 
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Table I fcont*! 
fprintf[fx. * < gaps in first sequence: Sid", gapxi; 
tf(gapx){ 

(void) $primf(outx. "(SSd %s%s)'. 

ogapx. (diu)? "base**: "residue', (ngapx =« 1)? "":"s'): 
fjpriraftfx/^s". ouu); 

fprintflfx. gaps in second sequence: %d". eaov)' 

if ism) { 

(void) 5primf(ouix. ' (^d %$S6s>". 

"8*py« (dna)? "base": "residue", (ngapy I)? "•:"$'): 
lprintf(fx.'%s''. ouix); 

) 

if(doa) . 

fprintUh, 

"\n<score: %d (aamh = %d. inisnucch 56d. ^appenaUv = ftd + %d per ba$e)\n". 
smax. DM AT. DMIS, DINSO. DINS I); 

else 

(printfffx. 

•\n < score: «d (Dayhoff PAM 250 matrix, gap penalty « '%d + %d per residue)\n- 
smax. PINSO. PINSI); 
if (endgaps) 

fijrimtVfx. 

' <cndgaps penalized. IcJ't cndgap: %(i %$%s, richt cmlcap: %ii %s%s\n\ 
firstgap. idna)? "base" ; 'residue", (firsigap =>» D? " I "s". 
lasigap. tdna)? "base" : 'residue", (bsigap = => 1)? "" : •$-); 



cbe 



} 



Ijprimtrfx. "<endgaps not penalized^n"): 



static mn: 
static imax; 



/• maicbes in core - for checking •/ 
/* lengths of stripped file names */ 
static ij(2): f* jrap index for a path •/ 

static nc(21; /♦ number at start of current line ♦/ 

static m(2|; /• cutrera elem number - for cappine •/ 

static $iz(2J: ^ 

static char •p$|2): /• ptr to current element •/ 

static char 'po(2|: /• ptr to next output char slot 

sUtic char oui(2UP^LlNEl: /• output line */ 
sutic char sur(P_LlNEl: • set by stars* ) •/ 

/• 

• prim alignmeni of described in struct path ppj] 
static 

J'-"'*"'' pr..Ilp. 

mu /* char count •/ 
more: 

i: 



for(i ■» 0, Imax = 0: i < 2: i + { 
on - $tripnametnamex[i]): 
if (nn > Imax) 

Ifflax B nn: 

Dcfn-I: 
m « 1: 
sizCi] « ij[il « 0: 
psCil « seqx[i]: 
po[i] = out[i]; 
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Table I iconV) 

for (nn = nm = 0. more = I : more: ) { ,,,pr align 

for (i = more = 0. i < 2; { 
/• 

* do we have more of this sequtsnce? 
•/ 

if(!*pslij) 

continue: 

more+-»': 

ir(pp{il.spc){ /Meading space */ 
•poni++ « • 
ppin.spc-: 

} 

eiself(si4i]) { /"in a gap*/ 
sizCiJ-: 



} 



) 



e { / * we' re puning a seq elemem 

V 

•po(iI = *psf)|; 
if (islower<*p^{il)) 

*psn) = touppen*ps|i|); 

po(il+ + ; 
ps|i| + + : 

/• 

* are we at next gap for ihis seq? 
•/ 

if(ni|il --pp|i|.x|iili]]){ 
/* 

* wc need to merge all gaps 

* at this location 
•/ 

sizli) = pp(ij.n(ijfij + + |; 
whfle<ni[i|««ppliJ.xlij[i]J) 
^ sufil +« pplii.nlijfi)++): 

nini+ + : 



) 

if (+ + nii olen 1 1 !mare && nn) { 
dumpblockO: 
for(i - 0: i < 2; i++) 
poCU - ouilil; 

nn 0: 



* dump a block of lines, including ntunbers. stars: pr align() 



static 

dumpblockO diimpblock 
register i: 

fMr(i-0:i < 2:i++) 
•polih- - 'W; 
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Table t (contM 

(void) putc( \n'. fx): ...dumpblodc 
5 'for(i « 0; i < 2: i + { 

iO f = * • i I •(po|il) !=•*»{ 

tt(i -=0) 

numsCi): 
fr(i BB 0^ •oui(l)) 

starsO: 
puritDe(i): 

if(i =«0&&*oui(I|) 
iS fprinifffx. star); 

if(i=-l) 

nuras<i): 

) 

} 



20 



10 



IS 



20 /* . 

* pui out a number line: dumpblockC) 

static 

nurm(ix> 

^ index in ouiH holding scq line V 



25 

30 

30 35 
40 

35 



45 

} 

) 

50 nclix) « i: 



d»r nlincfP^LlNEI: 

register i, j; 

register diar •pn, *px, •py: 

forCpn « nlinc. i « 0: i < lmaxi-P_SPC: i + i-. pn++) 
•pn = ' 

for (i a nc|U|. py « ouifix): ♦py; py+ + . pn++) f 

tfCpy II *py 



else{ 



if(i%IO--On(i=:= |&&„cf»xl»« I)) I 

j - (i < 0)? -i : i: 
for(px =pn;j:j/« JQ. px-) 
*px » j%10 + 'O': 

ir(i < 0) 

> 

dsc . 

•pn-"; 



55 

45 ^ 



for (pn « nJinc: *pn: pn++) 
(iwd)pmc(*pn. fx): 
(vo{d)putc('\n'. &): 



♦^put out a line (name. (num). seq, {numl): dumpbloclc() 

ststie 
60 pudaKOx) 

fan ix; 

{ 



5a 
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Table i (conV) 

fart i: "-^^ 

register char *px: 

for(px a namexCix). i « 0: 'pxAA -px != •:':px ++. 

(void) putc(*px. fx): 
for (: i < Imax+ P_SPC !+•♦•) 

(Told)puic(' '.fx): 

/* these couiu from I : 

* ntf) is current eleroeni (r'rom I) 

* nc(| is number ai sian of currem iine 
•/ 

for(px « outftxl: •px:px++) 

(void) putcfpx&OxTF. fx): 
(void) puic('\n'. fx); 

) 



♦ pui a line nt stars (scqs always in nut|0|. outll|>: dumpbtocl:(] 
V 

static 
sursi) 



inl i; 

register char -pO, -p I , cx, *px: 

if (!*oui|01 1 1 CoutfO) •(poiOI) » = • •) 1 1 

!*Otti{II II Cowin "AA'CpollJ) «- ■ •)) 



px = Stan 

for(i = linax+P_SPC: i: i--) 
•px + -f = * •; 

for(pO = out(OJ.pl «oui(I]: "pO -pi: pO+ + . pi ++) { 
ir(isalpha(*pO) && t$alpha(*pl)) { 

if (xbml'pO-'A'l&xbml'pl-'A'I) { 
cx » 
nin + + ; 

) 

ebeif ('dna && _day(*pO-*A'H*p|.'A'| > 0) 
cx » 

ebc 

cx - * ': 

} 

cx - • 
•px-»-+ - cx; 

) 

•px++ « 'Xa*; 
•px ■» •\0': 
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Table 1 fcont') 

* snip path or prefix from pn, return len: pr^align() 
static 

stripQaine(pn) 

^ char *pn: ^* file name (may be path) ■/ 
regbter char *px, *py; 
py-0: 

for (px = pn: •px: px+ +) 
if(»px==*0 

py - px I: 

ir(py). 

(void) sirq)y(pn. py>: 
retun]{strlen(pn)): 
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15 



Table I (conV) 

* cleanupO - cleanup any nnp file 

* getseqO -> read is seq. set dna. len. maxlen' 
5 * g^caiiocO - callocO with error checkin 

* readjmpsO ~ get tbe good jmps. trom imp tile if oecessary 

* vniiejinpsO - write a filled array of jinps lo a imp file: nwi> 
•/ 

#mclude "nw.h" 
10 ^include <sys/filc.h> 

char *jname » "/tmp/homgXXXXXX"; /* imp file for imps •/ 

FILE -0: 

15 uit cleamipO: /• cleanup imp file •/ 

long IscekO; 



* remove any imp tilt if we blow 
„ 20 V. 

cleanup(i) cteannp 
Int i: 

{ 

if(fj) 

25 (void) unlinkijiumet: 

exiUi): 

25 ' 

30 • read, rciuni ptr lo seq. set dna. len. maxlen 

* skip lines staning with ' < or ' > ' 

* seq in upper or lower case 
•/ 

char * 

30 3S getseqCnie. len) 

char *file; file name *f 
tat Men: /* seq len •/ 

( 

char linef 10241. *p$cq: 

40 register char ♦px. *py: 

tat naigc. tien: 

35 FILE -fp: 

ir«fp = fopcn<riIe.'r-)) -= 0) { 
45 lprixuf(stderr.'%s: can'i read ^sVn". prog, file): 

exiKl): 

} 

Uen s natgc 0: 
40 whOe (fgets(iine. 1024. fp)) { 

50 irriine «= (1 •line <' || •line =« '>') 



f6r(px - line: *px !=» '\n'; px+ +) 

if (isupperi^x) 1 1 islower(«px)) 
tlea-i-i-: 

55 ) 

4$ ir((pseq » malloc((un$ign«dXilcn+6))) 0) { 

fipriiii«$uleTr/%$: maUoc() failed to get %d byies for %s\n-, prog» tlen+6, fUe): 
exhd); 

) 

60 PMqIP)»pseqflI«pseq[2J-pseq[31 = '\0': 
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) 



Table 1 fcontM 

py - pseq •»■ 4: 
*Ien s lien: 
rewind/ fp): 

wbfle (fgcBdine. 1024. fp)) { 

if(*line «= :* || •line =a= <• || *|inB •>•) 

continue: 
r<»r(px « line: *px !» 'Xn': px++) { 
if (isuppeifpx)) 

•py++ « •px: 
ebe if (islowert'px)) 

•py++ = toupperfpx): 
if (indcxCATGCU'.*(py.l))) 
nargc'f'+: 

} 

•py+ + z. '\Q': 

-py = *\0-: 

(void) fclos«fp); 

dna « naigc > (tlen/3): 

retiinMp.seqi-4): 



char * 

S^calloctmsg. nx. sz> 

char 'msg: /• program, calling routine ♦/ 



g.calloc 



{ 



«^ number anU size ot elements */ 

•tar •px. *caUoc<): 

lf<(px = ca«oc((anslgned)tw. (unsigncd^sz)} «a 0) f 
ifCnisg;{ 

fprintftsKlcrr. g_callocO failed %s (n-*d. $z»%d)\n-. prog. msg. nx. sz): 
exit(l): 

) 

} 

relttni(pxt: 

} 

/♦ 

•^gci final jmps from OxH or tmp file, sei pp||. resei draax: nuiat) 

readjmps 

tot fd = -l: 

tat siz. iO. il: 



if<0){ 

(void) fcIose(fj): 

if ((fd = opcn(jnaroc. 0_RDONLY. 0)) < 0) { 

fprimf(siderr. " 56$: can'j opeoQ %$\n". prog, joame): 
cicanupd): r • 

} 

torCi « iO = il = 0. dmaxO » dmax. xx « IcnO- ■ f 

for (J = dx(dnuixl.ijn9>; j > - 0 dx|dniax| jp.x01 >= w j-) 
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Tabte j fcont') 

trCi < 0 && dxtdmaxj.offset Q) { 

(void) Iseekffd. dxldmaxl.offse!, 0): 
(void) readffd. (char ♦)&dx|diijax|.jp. sizeoWstrua jnip)): 
(void) readffd. (char *)&dx|dinax).of&ei. sizeof(dx(dinax|.ollset)): 
dxrdinaxj.ijmp - MAXIMP-I: 

else 

break; 

) 

ir(i JMPS){ 

fprimf(siderr. coo many gaps in alignmetuVn^. prog): 
cleaatipd): 

. } 

if (j > « 0) { 

siz B dxfdmax|.jp.n(j): 
XX » dx(dmax).jp.xUJ: 
dmax + « siz: 

if (siz < 0) { /• gap in .second seq •/ 

pptl].n[il| « -siz: 
XX +» siz: 

/• id « XX - yy + lent - 1 
•/ 

pp(l).x(ilt 8 xx - dmax lent • I: 
gapy+ + : 
ngapy - = siz: 
/• ignore MAXGAF when doing cnUsaps •/ 

siz = (-siz < MAXCAP 1 1 endgaps)? -siz : MAXCAP: 
il ++: 

) 

else if (siz > 0) { /• gap in first seq •/ 
pplOi.nl iO| = siz: 
PPlO].x[iO) « xx: 
gapx^ + i 
ngapx + = siz: 
/* ignore MAXGAP when doing endgaps 

siz = (siz < MAXGAP j | endgaps)? siz : MAXGAP; 
i0-»*+: 

) 

} 

else 

break: 

) 

/• reverse the order of jmps 
•/ 

for(i = 0. iO-; j < iO: j + + . iO--) { 

» =- PPiOl.ntiJ; ppl01.nljj « ppiOJ.n(iOI: ppiOJ.n(iOJ « i; 
^ i « PP(OJ.xU): ppl0J.xUJ = ppIOJ.x(i0I; pplOJ JtfiOI = i; 

for 0 - 0. ii-: j < ji; j+ +. u^) { 

J = PPdlnOi; pplll.nai = pp|lj.nfil|; pp{l).n(il) - i; 
^ » « PPll].xUJ; ppUJ.xOI •» ppm.xni|; pp(IJ.xlin - I: 

If(fd>-0) 

(void)close(a); 

*r(e){ 

(void) unlinkO'naxne): 

Q-0; 

ofito a 0; 

) 

) 
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Tablft I fcont') 

/• 

*^writB a filled jmp struci offset of che prcv one f if any): nw() 

tvriiBjmpsrix) writejmps 
Int ix: 

{ 

char *mlaeinp(): 
if 05) { 

If fraJciempfjnamc) < 0) { 

fjffimftsiderr. '%%: can i mttempO %s\n". prog, jname): 
cleanup(l): 

If ((0 » fopenUname. 'w')) O) { 

• fprintf(s(derr. can'i write %s\n". prog, jname): 
extt(l): 

} 

> 

(voicnf«mtel(char*)&dxnx|.jp.sizeoft$iructjmp), 1. fi)- 
(void) fwritetichar *)&dx(ix|.iJtTs«. sucoftdxfix|. offset). 1. 0): 
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Table 2 

PRO XXXXXXXXXXXXXXX (Length « 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length = 12 amino acids) 

% amino acid sequence identity — 

(ibe number of idemically matching amino acid residues between the two polypeptide sequences as deicnnincd by 
ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) » 

5 divided by 15 = 33.3% 
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Table 3 

PRO XXXXXXXXXX (Length - ID amino acids) 

Companson Protcm XXXXXYYYYYYZZY2 (Ungth = 13 amino acids) 

% amino acid sequence identity » 

(the number of idemically matching amino acid residues beiwccn the two polypeptide sctjucnces as decennined by 
ALIGN-2> divided by (the tout number oi amino acid residues of the PRO polypeptide) « 

S divided by ID » 50% 
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Table 4 

PRO-DNA NNNNNNNNNNNNNN (Length » 14 nucleoiides) 

Comparisoo ONA NrWNNNLLLLLLLLLL (Length » 16 nucleotides) 

% nucleic acid sequence identity ^ 

(the number ot idcmically matching nucleotidej between die two nucleic acid sequences as detenmned by AUGN-2) 
divided by (the total number of nucleoiides of ihe PRO-DNA nucleic acid sequence) = 

6dividedby 14 «42.9% 
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Tables 



10 



PRO-DNA 
Comparison ONA 

% nucleic acid sequence identity = 



NNNNNNNNNNNN 
NNNNIXLVV 



(Length 12 mideoiides) 
(Length « 9 nucleotides) 



15 



10 



(the number of idemically maiching miclcorides between ihe two nucleic acid sequences as detennioed by ALIGN.2) 
divided by (the total number of nucleotides of the PRO-DNA nucictc acid sequence) » 

■t divided by 12 = 33.3% 
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^I- Compositions and Methods of the Invenrinn 

Prepararion of the PRO polypeptides of the invention 
The present invention provides newly identified and isolated nucleotide sequences encoding tbe 
polypeptides in the present application as PRO polypeptides. In panicular. cDNAs encoding various PRO 
polypeptides have been idenrifted and isolated, as disclosed in funher detail in the Examples below, ii is noted 
that proteins produced in scparete expression rounds may be given different PRO numbers but the UNQ 
number is unique for any given DNA and the encoded protein, and will not be changed. However, for the sake 
of simplicity, in the present specification the protein encoded by the fiili length native nucleic acid molecules 
disclosed herein as well as all fiinhcr native homologues and variants included in the foregoing defmitton of 
PRO. will be referred to as "PRO/numbcr*' or even "PRO", regardless of their origin or mode of preparation. 

In panicular. cDNA encoding a PRO200. PR02(M. PR02I2, PR0216. PR0226. PRO240, PR0235, 
PR0245. PR0172, PR0273. PR0272, PR0332. PR0526. PRO70I, PR036I. PR0362, PR0363. PR0364, 

PR0356. PR053I. PR0533. PRO1083. PR0865. PRO770, PR0769. PR0788. PROllU, PRO1007, 

PROII84. PRO103I. PR01346. PROI 155. PRO1250. PR013I2. PROl 192. PR01246. PR01283. PROl 195. 

PR01343. PR014I8. PROI387. PROI4I0. PROI9I7. PR01868, PRO205. PR021. PR0269. PR0344. 

PR0333. PR038I. PRO720. PR0866, PRO840. PR0982. PR0836. PR01159. PROI358. PR01325. 

PR0133S. PROI434. PR04333. PRO4302. PRO4430 and PR05727 polypeptide (corresponding to UN0174. 

UNOnS. UN0186. UNOi90. UN0200, UN02I4, UN0209. UN0219. UNQI46. UNO240, UN0239. 

UN0293. UNO330. UN0365. 1;N03I6. ONQSl?, UN03I8. UN03I9, UN03I3, LJN0332. UNQ334. 

UN0540. UN0434. UN0408. UNQ407, UN0430. UNQ557. UNQ491, UN0598. UN05I6, UN070I. 

UNQ585. UN0633. UN0678. UNO606. UNO630. UN0653. UNQ608, UNQ698. UNQ732. UN0722, 

UN0728. UN0900. UN0859. UNQI79, UN021, UN0236, UN0303, UN0294, UN0322. UNQ388, 

UN0435. UN0433. UNQ483, UNQ545. UN0589. UNQ707. UN0685, UN0693. 1;N0739. UNOI888, 

UN0I866. UNOI947 and UN02448. respectively) has been identified and isolated, as disclosed in further 

Ueuil in the Examples below. 

In even greater pamcularir>'. ihc present specification describes the cDNAs ONA29 101 -1276. 
DNA3087I.I157. DNA3094M 134. DNA33087.n58. DNA33460-1 166. DNA34387.1 138, DNA35558. 
1167. DNA35638-1I4I, DNA359l6.n6I, DNA39523.n92. DNA4062O-I183. DNA40982-1235, 
DNA44I84.I319, DNA44205.I285, DNA454I0.1250. DNA454I6.1251. DNA45419.1252. DNA47365- 
1206. DNA47470.1I30. DNA483I4.I320. DNA49435-I219. DNA50921.1458. DNA53974.I401. 
DNA54228.I366, DNA5423 1-1366. DNA56405-I357. DNA57033.14O3, DNA5769a-1374, DNA5922D- 
1514. DNA59294.I38I. DNA59776-1600. DNA59849-1504, DNA60775-1532. DNA61873.I574. 
DNA628I4-1521. DNA64885.1529, DNA65404-155U DNA654I2.I523, DNA66675-1587. DNA68864. 
1629. DNA68872.I620. DNA68874.I622. DNA76400.2528. DNA77624.2515. DNA30868.1 156, 
DNA36638-1056. DNA38260.I180, DNA40592.1242. DNA4I374-1312. DNA44194-1317, DNA53517. 
1366, DNA53971.1359. DNA53987.I438. DNA57700-I408. DNA59620.1463. DNA60627.1508. 
DNA6489M6I2, DNA66659-I593. DNA66667-1596. DNA688 18-2536, DNA84210-2576. DKA92218- 
2554. DNA96878.2626. DNA98853.I739 which encode native sequence PRO200. PRO204, PR02a 
PR0216. PRP226. PRO240. PR0235. PR0245. PR0172, PR0273. PR0272. PR0332, PR0526. PRO701, 
PR036I, PR0362. PR0363. PR0364. PR0356. PR053I, PR0533, PRO1083, PR0865, PRO770, PR0769. 
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PR0788. PR0ili4. PRO1007. PR01184. PRO1031. PR01346. PROr i55. PRO1250. PR01312. PR01192, 
PR01246. PR01283» PR01195. PR01343, PROI418, PROI387, PR0I4ia PR019I7, PROI868. PRO205, 
PR021. PR0269. PR0344, PR0333. PR038I. PRO720, PR0866, PRO840. PR0982, PR0836, PR01159, 
PROJ358, PROI325, PR01338, PR01434. PR04333, PRO4302, PRO4430 and PR05727 poiypcpddtt. 
respeco'vely. 

As disclosed in ihc Examples below, various cDNA clones have been deposited with the ATCC. The 
actual nucleotide sequence of those clones can readily be detenntncd by the skilled artisan by sequencing of the 
deposited clone using routine methods in the art It is understood that the sequence of the deposit contains die 
correct sequence in the event of a discrepancy between the deposited sequence and those disclosed herein. The 
predicted amino acid sequence can be determined from the nucleotide sequence using routine skill. For the 
PRO polypeptides nnd-encoding nucleic acids described herein. Applicants have identified what is believed to 
be the reading frame best identifiable with the sequence infoimaxion available at the lime. 

B. PRO Polvpcptide Variants 

In addition lo the full-length native sequence PRO polypeptides described herein, it is contemplated 
that PRO varianu; can be prepared. PRO varianK can be prepared by introducing appropriate nucleotide 
changes into the PRO DNA. and'or by synthesis of the desired PRO polypeptide. Those skilled in ihc an will 
appreciate that amino acid changes may alter post-iranslaiional processes of the PRO. such as changing the 
number or position of glycosylation sites or altering the membrane anchoring characterisu'cs. 

Variations in the native full-length PRO sequence or in various domains of the PRO described herein, 
can be made, for exan^le. using any of the techniques and guidelines for conservative and non^onscrvative 
mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a subsamtion, deleUon or 
insertion of one or more codons encoding the PRO that results in a change in the amino acid sequence of the 
PRO as compared with the native sequence PRO. Optionally the variation is by substimtion of at least one 
amino acid with any other amino acid in one or more of the domains of the PRO. Guidance in determining 
which amino acid residue may be inscncd. substituted or deleted without adversely affecting the desired 
activity may be found by comparing the .sequence of the PRO w.th that of homologous known protein 
molecules and minimizing the number of amino acid sequence changes made in regions of high homology. 
Amino acid substimiions can be the result of replacing one ammo acid with another amino acid having srniUar 
sintctunil and/or chemical properties, such as the replacement of a leucine with a serine. conservative 
amino acid replacements. Insertions or deletions may optionally be in the range of about 1 to 5 amino acids. 
The variation allowed may be determined by systematically making insertions, deletions or substitutions of 
amino acids in die sequence and testing the resulting variants for activity exhibited by the fiill-lengdt or mantre 
iiative sequence. 

PRO polypeptide fragments are provided herein. Such fragments may be truncated at the N-tenninus 
or C-tcnninus, or may lack internal residues, for example, when compared widi a full lengdi native protein. 
Certain fragments lack amino acid rt»idues that are not essential for a desinsd biological activity of the PRO 
polypeptide. 

PRO fragments may be prepanxl by any of a number of conventional techniques. Desired peptide 
fragments may be diemieaUy synihesized. An akemative app«»ch involves generating PRO fragments by 
enzymatic digestion. e.g., by treadng the pn>tein widi aa enzyme known to cleave proteins at sites defined by 
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particular amino acid residues, or by digesiing the DNA with suitable rcsinciion enzymes and isolating ihc 
desired fragment. Yet anoiher suitable technique involves isolating and amplilying a DNA fragment encoding 
a desired polypeptide fragment, by polymerase chain reaction (PGR). Oligonucicotides that define the desired 
termini of the DNA fragment are employed at the 5' and 3* primers in the PGR. Preferably. PRO polypeptide 
fragments share ai least one biological and/or immunological activity with the native PRO polypeptide 
disclosed herein. 

In particular embodiments, conservaiive subsiimtions of interest are shown in Table 6 under the 
heading of preferred substimtions. If such substitutions result in a change in bioiogical activity, then more 
substantial changes, denominated cjiemplaiy subsunitions in Table 6. or as tiinhcr described below in reference 
to amino acid classes, are introduced and the producu screened. 

Table 6 



Original Exemplary Preferred 

Residue Substimtions Substimtions 

Ala (A) val: leu: ile val 

Arg (R) lys; gin: osn |ys 

Asn (Nl ghu his: lys; arg . gin 

Asp(D) glu giu 

Cy5(C) scr ser 

^In (Q) asn asn 

GIu(E) asp asp 

Gly (G) pro; ala ala 

Wis(H) asm gin; lys; arg arg' 
He (I) leu: val: met: ala: phe: 

norleucinc |cu 

Leu (t) norleucinc: ilc; val: 

met: ala: phe ile 

Lys (K) arg; gin; asn arg 

Met(M) leu; phe; ile leu 

Plw (F) leu; val: ilc; ala; tyr |eu 

Pro(P) aU . ala 

Ser(S) ihr thr 

TTurCT) ser scr 

Trp(W) tyr, phe ,yr 

Tyr (Y) tip; phe; thr; ser phe 

Val(V) Uc; leu; met; phe; 

ala; norleucme leu 



Substantial modiiications in function or inmmsological identity of the invention polypeptide are 
accomplished by selecting substimtions that differ significantly in their effect on maintaining (a) the structure 
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of the polypeptide backbone in the area of ihc subsiimiion. for example, as a sheet or helical confonnation. (b) 
the charge or hydrophobicicy of ihc molecule at the target site, or (c) the bulk of the side chain. Nanuatly 
occumng residues are divided into groups based on common side-chain properties: 

( 1 ) hydrophobic: norleucine. met. ala, vai. leu, ile; 

(2) neuaal hydrophilic: cys, ser. ihr, 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his. lys. arg; 

(5) residues that influence chain oricnation: gly, pro: and 

(6) aromatic: trp, tyr, phc, 

NoiHConswvaiivc substinitions will entail exchanging a member of one of these classes for another 
class. Such substimted residues also may be introduced into die conservative subsiimrion sites or. mote 
preferably, into the remaining (non-conserved) sites. 

The vanations can be made using methods known in ihc art such as oligonucleotidc-mediatcd (site- 
directed) mutagenesis, alanine scannmg. and PCR mutagenesis. Siic-dirccicd mutagenesis (Carter et ai. Nuci 
Acids Res.. i3;4331 /19«6): Zollcr ^/ aL AW/. Acids Res,. 10:6487 (1987) |. cassette mutagenesis fWcILs et ai. 
Gene, 34:315 (1985)]. rcsmction selection muiaucnesis {Wells ei ai.. Phihs. Trans. R, Soc. London SerA, 
317:415 (1986)1 or other known techniques can be pcrfbimed on the cloned DNA to produce the PRO variant 
variant DNA. 

Scanning amino acid anaiysi.s can also be employed to identify one or more amino acids along a 
contiguous sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. 
Such amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a pretetred scanning 
amino acid among this group because it eliminates the side-chain beyond the beta-carban and is less likely to 
alter the main-chain conformation of the variam {Cunningham and Wells. 5«c/ice. 244: 1081-1085 (1989)). 
Alanine is also typically preferred because it is the most common amino acid. Further, it is frequently found in 
both buried and exposed positions (Crcighton. Hie Proteins. (W.H. Freeman & Co.. N.Y.): Chothia. J. .\foi 
Bioi. 150:1 (1976)). If alanme .substitution does not yield adequate amounts of variant, an isoteric ammo acid 
can be used. 

C- Modificaiions of PRO 

Covalent modificaiions of PRO polypeptides arc included widim the scope of this invention. One 
type of covalent modification includes reacting targeted amino acid residues of a PRO polypeptide with an 
organic derivatizing agem that is capable of reacting with selected side chains or the N- or C- terminal residues 
of die PRO. Dcrivatization with bifijnctional agents is useful, for instance, for ciosslinking PRO to a water- 
insoluble support matrix or surface for use inihe method for puriiying anti-PRO antibodies, and vice-veisa. 
Commonly used crosslinking agents include, e.g., !,I-bis(dia2oaceiyl)-2-phenylethane, glutaraldehyde, N- 
hydioxysuccinimide esters, for example, esters with 4-aadosalicylic acid, faomobifimctional imidoesiets. 
iachjding disuccinimidyl esters such as 33*-dithiobis(succininudyipropionaie): bifunctional maieimides such as 
bis-N-maleimido-U-octane and agents such as mediyl-3.[(p-a2idophenyl)didiio]propioiinida». 

Other modificadons include deamidation of ghitaminyl and asparaginy! residues to the corresponding 
glutamyl and aspanyl resUnes. respectively, hydioxylation of proline and lysine, phosphoryiadon of hydnayl 
groups of seiyl or tfaieonyl residues, methylation of the o-amino groups oflysine, argimne. and hisddihe side 
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chains (I.E. Crcighion. Proteins: Siructure and Molecular Fropcnies. W.H. Freeman & Co.. San Francisco, 
pp. 79-86 (1983)], acctylation of the N-icrminal amine, and amidation of any C-ierminal carboxyl group. 

Another type of covalent modification of the PRO polypeptide included within the scope of this 
inveniion comprises altering the native glycosylaiioii pancm of the polypeptide. ".Altering die native 
giycosylaiion pancm" is intended for purposes herein to mean deleting one or more cariwhydrate moieties 
found in native sequence PRO polypeptide (either by removrag die underlying glycosyUtion site or by deleting 
the glycosylation by chemical and/or enzymatic means), and/or adding one or more giycosylaiion sites that are 
not present in the native sequence PRO. In addition, the phrase includes qualitative changes is die 
giycosylaiion of die native proteins, involving a change in die namre and proportions of die various 
carbohydrate moieties present 

Addition of glycosylation sites lo the PRO polypcpiide may be accomplished by altering die amino 
acid sequence. The alteration may be made, for example, by die addition of, or substimtion by, one or more 
serine or threonine residues lo the native sequence PRO (for O-linked giycosylaiion sites). The PRO amino 
acid sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA 
encoding the PRO polypeptide at preselected bases j;uch diat codons are generated that will translate into Uic 
desired amino acids. 

Another means of increasing die number of carbohydrate moieties on the PRO polypeptide is by 
chemical or enzymatic coupling of glycosides to die polypeptide. Such mediods are described in the art, v.g., 
in WO 87/05330 published 1 1 September 1987, and in Aplin and Wrision. CRC Cr'a. Rev, Biochem.. pp. 259- 
306(1981). 

Removal of carbohydrate moieties present on die PRO polypeptide may be accomplished chemically 

or cnzymaiicaUy or by mutational substitution of codons encoding for amino acid residues diat serve as targets 
for glycosylation. Chemical dcglycosylation techniques are known in die an and described, for instance, by 
Hakimuddin, er a/.. Arch. Bufchem. Biophys., 259:52 (1987) and by Edge ei ai. Anal. Biochem.. 118:131 
(1981). Hn2ymaiic cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety 
of cndo- and cxo-glycosida.ses as described by Thotakura et ai. Meth. EnzymoL US:J50 ( 1 987). 

Anodier type of covalent modification of PRO comprises linkiiig die PRO polypeptide lo one of a 
variety of nonprotcinaccous polymers, e.g.. polyerfiylcnc glycol (PEG), polypropylene glycol, or 
polyoxyalkylcnes. in die manner set fordi in U.S. Patent Nos. 4,6404835; 4.496,689: 4.301.144; 4.670,417: 
4.79U192or4,l79337. 

The PRO polypeptides may also be modified in a way to form a chimeric molecule comprising die 
inveniion polypeptide fused to anodier. heterologous polypeptide or amino acid sequence. 

In one embodimem. such a chimeric molecule comprises a fusion of die PRO witfi a tag polypeptide 
which provides an epitope to which an anti-tag antibody can sclecrivcly bind. The epitope tag is generally 
placed at the amino- or carboxyl- terminus of the PRO. The presence of such epitope-tagged forms of die PRO 
polypeptide can be detected using an antibody against die tag polypeptide. Also, provision of die epitope tag 
enables die PRO to be readily purified by affmity purification using an anti-tag antibody or anodier type of 
affinity matrix diat binds to die epitope tag. Various tag polypeptides and dieir re^ective antibodies are well 
known in die an. Examples include poly^histidine (poly-his) or poly-hisridinc-glycine (poly-his-gly) tags; die 
flu HA tag polypeptide and its antibody I2CA5 (Field et al^ MoL Celt BioL 8:2159-2165 (1988)]; die c-myc 
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Ug and rhc 8F9. 3C7. 6E10. G4. B7 and 9E10 antibodies ihereio [Evan a aL Xlohcuiar and Celiular Biology, 
5:3610-3616 {I985)J; and the Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paboreky et at. 
Protein Engineering, 3(6):547.553 (1990)1. Other tag poI>'pcpiidcs inciadc the Flag.peptide (Hopp et oL 
BioTechnohgy, 6:1204-1210 (1988)]; the KT3 epitope peptide (Martin et-aL Science. 255:192-194 (1992)1; an 
a-mbulin epitope peptide [Skinner et oL J. Bioi Otem., 266:15163-15166 (1991)); and the T7 gene 10 
protein peptide tag ILutz-Freyermuih et aL Proc. NalL Acad. Set. USA, 87:6393-6397 (I990)J. 

In an alternative embodimcnL the chimeric molecule may comprise a fusion of the PRO polypcpndc 
with an immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of the chimeric 
molecule (also referred lo as an "immunoadhesin"). such a fusion could be to the Fc region of an IgG molecule. 
The Ig fusions preferably include the subsiiwtion of a soluble (transmembrane domain deleted or inactivated) 
form of an invention polypeptide in place of at least one variable region within an Ig molecule. In a 
particularly preferred embodiment, the immunoglobulin fusion includes the hinge, CH2 and CH3, or the hinge. 
CHI. CH2 and CH3 regions of an IgGI molecule. For the production of immunoglobulin fusions see also US 
Patent No. 5.428,130 issued June 27, 1995. 

D. Preparation of PRO 

The descnpiion below relates to primarily lo production of PRO by culturing cells iramformed or 
transfected with a vector coniainmg PRO nucleic acid. It is. of course, contemplated that alternative methods, 
which are well known in the an. may be employed to prepare PRO. For instance, the PRO sequence, or 
portions thereof, may be produced by direct peptide synthesis using solid-phase techniques (sec, e.g.. Stewart 
et al., Solid-Phase Peptide Synthesis. W.H. Freeman Co., San Francisco. CA (1969): Merrificld. J. Am, Chem. 
Soc. 85: 2149-2154 (1963)). /« vitro protein synthesis may be performed using manual techniques or by 
automation. Automated synthesis may be accomplished, for instance. u:iing an Applied Biosysicms Peptide 
Synthesizer (Foster City. CA) using the manufacnircr's instmciions. Various portions of the PRO may be 
chemically synthesized separately and combined using chemical or enzymatic methods to pnxiuce the fiill- 
length PRO, 

Isolation of DNA Fncodinc the PRO PolvpcDtidero 
DNA encoding the PRO may be obtained from a cDNA library prepared from tissue believed to 
possess the polypeptide mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be 
conveniently obtained from a cDNA libnuy prepared from human tissue, such as described in the Examples. 
The PRO-encoding gene may also be obtained from a genomic library, oligonucleotide synthesis, or other 
known synthetic procedures {e.g., automated nucleic acid synthesis). 

Ubraries can be screened with probes (such as antibodies to the PRO polypeptide or oligonucleotides 
of at least about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screeniiig 
the cDNA or genomic Ubrary with the selected probe may be conducted using standard procedures, such as 
described in Sambrook et aL Molecular Cloning: A Uboratory Manual (New York: Cold Spring Harbor 
Laboratory Press, 1 989). An aitemadve means to isolate the gene encoding the PRO polypeptide is to use PCR 
methodology [Sambrook et al., supra; Diefifenbach ei aL, PCR Primer: A Laboratory Mamud (Cold Spring 
Harbor Laboraioiy Press, I995». 

V» £xanipies below descrfiw techniques for scteeoing a cDNA Ubrary. The oligonucleotide 
seqticnces selected as probes should be of sufficient length and sufficiently unambiguous that false posidves 
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are minimized. Tlic oligonucieotidc is preferably labeled such that it can be detected upon hybridizaiion to 
DNA in the library being screened. Methods of labeling are well known in the art and include the use of 
radiolabcls like "P-labelcd ATP, biotinylation or enzyme labeling. Hybridization conditions, inchidtng 
moderate stringency and high stringency, are provided in Sambrook ct ai. supra. 

Sequences identified in such library screening mediods can be compared and aligned to other known 
sequences deposited and available in public databases such as GcnBank or other private sequence databases. 
Sequence identity (at cither the amino acid or nucleotide level) within defined regions of the molecule or across 
the fiill-length sequence can be detcnnined using methods known in the art and as described herein. 

Nucleic acid having protein coding sequence may be obtained by screening selected cONA or 
genomic libraries using the deduced amino acid sequence disclosed herein for the first time, ani if necessary, 
using conventional primer extension procedures as described in Sambrook et at., supra, to detea precuisors 
and processing intermediates of mRNA that may not have been re vcnse- transcribed into cDNA. 
2. Selection and Transformation of Host Cells 
Host ceils arc traa^fccied or transformed with expression or cloning vectors described herein for 
production of ihe PRO polypeptides and cultured in conventional nutncnt media modified as appropriate for 
inducing promoters, selecting transfoimanu;. or amplifying the ecncs encoding ihe desired sequences. The 
culture conditions, such as media, temperature. pH and the like, can be selected by the skilled artisan without 
undue experimcntauon. In general, principles, protocols, and practical techniques for maximizing the 
productivity of cell culnires can be found in Mammalian Cell Biotechnology: A Practical Approach, M. 
Butler, cd. (IRL Press. 1991) and Sambrook ei «/.. supra. 

Methods of transfcction arc known to the ordinarily skilled anisan, for example. CaP04 and 
clectroporation. Depending on the host cell used, transformation is performed using standard techniques 
appropriate to such cells. The calcium uxatment employing calcium chloride, as described in Sambrook cr aL, 
supra, or electroporaiion is generally used for prokaryotes or other cells that contain substantial cell-wall 
barriers. Infection with Ai^robaaerium lumc/aciens is used for transformation of certain plant cells, as 
described by Shaw et ai.. Cvnc, 23:315 0983) and WO 89/05859 published 29 June 1989. For mammalian 
ceib without suci) cell walls, the calcium phosphate precipitation method of Graham and van der Eb. Virology, 
52:456-457 (1978) can be employed. General aspects of mammalian cell host system transformations have 
been described in U.S. Patent No. 4.399.216. Transformations into yeast arc typically carried out acconiing to 
the method of Van Solingen et al. J. Bacu 120:946 (J977) and Hsiao et aL, Proc, Natl Acad, Sci, (USA), 
76:3829 (1979). However, other methods for- introducing DNA into cells, such as by nuclear microinjection* 
electroporaiion. bacterial protoplast fiision with intact cells, or poiycations. e.g.^ polybrene, polyornithine, may 
also be used. For various techniques for transforming mammalian cells, see Keown et aL Methods in 
Enzmology, |85:527-537 (1990) and Mansour et aL Nature, 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein inchide prokaryote. yeast, 
or higher eukaryote cells. Suitable prokaryotes inchide but are not limited to eubacteria, such as Gram- 
negative or Gram-positive organisms, for example, Enterobacteriaceae such as £1 colL Various £ coH strains 
aie publicly available, such as £. co/i K12 strain MM294 (ATCC 31,446); E. coH XITTS (ATCC 3U37); £. 
coft strain W3nO (ATCC 27^25) and K5 772 (ATCC 53.635). Other .suitable prokaryotic host cells indude 
Enterobacteriaceae such as Escherichia, e,g., E. coli, Emerobacter. Erwinia, Klehsiella, Proteus, Salmonella, 
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e.^.. Salmonella (vphimurium. Serrmia. e.g., Serraiia marcescans, and Shisella. as well as Bacilli j>uch as B. 
subiilis and B, licheniformis {e.g., B, licheni/ormvt 4IP disclosed in DD 266.710 published 12 April 1989), 
Pseudomonas such as P. aeruginosa, and Streptomyves. These exampies an iilustrarive rather than limxdng. 
Strain W3110 is one particulariy prclored host or parem host because ii is a common host strain for 
recombinant DNA product fcnncntaiions: Preferably, the host cell secretes minimal amounts of proteolytic 
enzymes. For example, strain W3I10 may be modified to effect a genetic muiadon in the genes encoding 
proteins endogenous to the host, with examples of such hosts including E. coli W3 11 0 strain 1 A2. which has 
ihc complete genotype tonA ; E, coli W3 1 10 sirain 9E4. which has ihe complete genotype ionA ptrJ: E. coli 
W3110 strain 27C7 (ATCC 55^44), which has the complete genotype tonA ptr3 phoA EI 5 (argF'lae)l69 
elcgP ompTkan : £. coli W31 10 strain 37D6. which has the complete genotype tonA ptrJ phoA £15 (argF- 
tac)l69 degP ompT r/^j/iVvG W: co// W3 110 strain 40B4. which is strain 37D6 with a non-kanamycin 
resistant degP deletion mutation: and an £. coli strain having mutant periplasmic protease disclosed in U.S. 
Parent No. 4.946.783 issued 7 August 1990. Altcmaiively. in vitro mediods of cloning, e.g„ PCR or other 
nucleic acid polymerase reactions, are suitable. 

In addiuon to prokaryotcs. cukaryoiic microbes such as t-|l3mcnious fungi or yeast are suitable cloning 
or expression hosts for PRO-cncoding vectors. Succharom\>ce5 ccrcvisiae is a commonly used lower 
eukaryoiic host microorganism. Others include Schizosaccharvmyccs pombe (Beach and Nurse. Sutured 290: 
140 f 198IJ: EP 139,383 published 2 May 19K5): Klmwomyces hosts (U.S. Patem No. 4.943.529: Rcer et aL 
Biorrechnoiogs\ 9:968-975 (1991)) ijuch as. e.g.. K. Icais rMW98-8C, CBS683. CBS4574: Louvcncoun et aL 
J, BacterioL i54(2):737-742 11983]). K. fragilis (ATCC 12.424). K. bulgariaa (ATCC 16.045), K. 
wickeramii (ATCC 24.178), K. waltii (ATCC 56J00). A', drosophilarwn (ATCC 36.906: Van den Berg et aL 
Bio/Technology, 8: 1 35 (1990)), A', {hcrmotolerans, and A', marxianus: y-arrowia (EP 402,226): Pichia pastoris 
(EP 183.070; Srcekrishna et aL J. Basic MicrobioL 28:265-278 [1988J); Candida: Trichoderma reesia (EP 
244.234): Neitrospora crassa (Case ei aL Proc. NatL Acad. Sci. USA. 76:5259-5263 [19791): Schwann/omvcw 
such as Schwamijomirej occidentalis (EP 394.538 published 3 1 October 1 990); and fiiamcnious ftingi such as, 
e.g.. Netirospora. Pcnicillium, Tolypocladium {WQ 91/00357 published 10 January 1991). and Aspergillus 
hosts such as A. nidulans <BatIance ct aL Biuchem. Biophys. Res. Commim.. n2:284-289 [1983]: Tilbum et 
aL Gene, 26:205-221 (1983); YcUon et aL Proc. Natl. Acad. Sci. US.U %V. 1470-1474 [1984]) and A. niger 
(Kelly and Hynes. EMBOJ., 4:475->79 (1985J). Meihylotropic yeasts are suitable herein and include, but an 
not limited to. yeast capable of growth on. methanol selected fiom the genera consisting of Hansenula, 
Candida. Kheckera. Pichia, Saccharomyces. Torulopsis, and Rhodotorula, A list of specific species that are 
exemplary of this class of yeasts may be found in C. Anthony, The Biochemistry of Methylotrophs, 269 (1982). 

Sttitable host cells for the expression of glycosylated PRO polypeptides are derived from muiuceUular 
organisms. Examples of invertebrate celU include insect cells such as Drosophita S2 and Spodoptera SO, as 
well as plant celk Examples of useful mammalian host cell lines include Chinese hamster ovary (CFFO) and 
COS ceUs. More specific examples include monkey kidney CVI line transfoimed by SV40 <COS.7, ATCC 
CRL 1651); human embrj-onic kidney line (293 or 293 cells subcloned for growth in su^ension cukure, 
Graham et ai„ J. Gen ViroL 36:59 (1977)); Chinese hamster ovary ceIls/«DHFR (CHO, Uriaub and Chasin, 
Proc NatL Acad. ScL USA 77:4216 (1980)); mouse senoli cells (TM4, Mather, Biol. Reprod. 23:243-251 
(1980)); human hmg cells (WI38. ATCC CCL 75); human liver cells (Hep G2, HE 8065); and mouse 
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mammary lumor (MMT 060562, ATCC CCL51). The selection of ihe appropriaic hosi cell is deemed lo be 
within the skill in the art 

3. Selection and Use of a Replicable Vector 
The nucleic acid (e.g.. cDNA or genomic DNA) encoding the PRO polypepndes may be inserted into 
a replicable vector for cloning (amplification of the DNA) or for expression. Various vectors are publicly 
available. The vector may* for example, be in the form of a plasmid, cosmid. viral panicle, phagemid or phage. 
The appropriate nucleic acid sequence may be inserted into the vector by a variety of procedures. In generaL 
DNA is inserted into an appropriate resniction cndonuclease siteCs) using techniques known in the an. Vector 
components generally include, but are not limited to, one or more of a signal sequence, an origin of replicatioai 
one or more marker genes, an enhancer clement, a promoter, and a transcriptibn termination sequence. 
Construction of suitable vectors containing one or more of these components employs standard ligation 
techniques which are known CO die skilled anisan. 

The PRO may be produced rccombinantly not only directly, but also as a fusion polypeptide with a 
heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific cleavage site 
at the N'tcrminu.^ of the mature protein or polypeptide. In general, the signal sequence may be a component of 
the vector, or it may be a pan of the PRC-encoding DNA that is inserted into the vector. The signal .sequence 
may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase, 
penicillinase. Ipp, or hcat-stable enterotoxin 11 leaders. For yeast secretion the signal sequence may be. eg., 
the yeast invcrtase leader, alpha facror leader (including Saccharomyces and Khtyvcromyces a- factor leaders, 
Ihe laner described in U.S. Patent No. 5.010.182K or acid phosphatase leader, the C albicans glucoamylase 
leader (EP 362.179 published 4 April 1990). or the signal described in WO 90/13646 published 15 November 
1990. In mammalian cell expression, raanunalian signal sequences may be used to direct secretion of the 
protein, such as signal sequences from secreted polypeptides of the same or related species, as well as viral 
secretory leaders. 

Both expression and clonmg vectors contain a nucleic acid sequence that enables the vector to 
replicate in one or more selected host cells. Such sequences are well known ibr a variety of bacteria, yeast, and 
vimses. The origin of replication from ihe plasmid pBR322 is suitable for most Giam-ncgaiiw bacteria, the 2n 
plasmid origin is suitable for yeasts and various viral origins (SV40. polyoma, adeaovinis. VSV or BPV) are 
useful for cloning vectors in mammalian cells. 

Expression and cloning vectors will typically contain a selection gene, also termed a selectable 
marker. Typical selection genes encode proteins that (a) confer resistance to antibiodcs or other toxms. eg.. 
ampicillin. neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) sapp\y 
criticai nunients not available from complex media. e.g., the gene encoding D-atantne racemase for Bacilli. 

An example of sttitable selectable markers for mammalian cells are those that enable die identificatioa 
of cells competent to take up the PRO-encoding nucleic acid, such as DHFR or thymidine kinase. An 
appropriate host ceU when wild-type DHFR is employed is the CHO cell Une deficient in DHFR activity, 
prqiared and propagated as described by Uriaub et al.. Proa HatL AauL SbL USA, 77:«I6 (1980>. A smtable 
selection gene for use in yeast is the npl gene present in the yeast plasmid YRp7 [Stinchcomb et aL Nature, 
282:39 (1979); Kingsman et al.. Gene, 7:141 (1979); Tschenqjer et al.. Gene, 10:157 (1980)1. The trpX gene 
provides a selection marker for a mutant strain of yeast lacking the abtli^ to grow in tiyptophan, for example, 
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ATCC No. 44076 or PEP4- 1 (Jones. Genetics, S5: 1 2 ( 1 977)] . 

Expression and cloning vectors usually contain a promoter opcrably linked to the PRO-encoding 
nucleic acid sequence to direct mRNA synthesis- Promoters recognized by a variety of potential host cells are 
well known. Promoters suitable for use with prokaryoiic hosts include /ihc p-lactamasc and lactose promoter 
systems (Chang et aL Nature. 275:615 (1978); Gocddel etai. Nature. (1979)], alkaline phosphatase, 

a oyptophan (up) promoter system {GoeddcL Nucleic Acids Res., 8:4057 fl980): EP 36,7761. and hybrid 
promoters such as the tac promoter [deBocr et aL. Proc. Natl. Acad. Set. USA, 80:21-25 (1983)]. Promoters for 
use in bacterial systems also will contam a Shine-Dalgamo (S.D.) sequence operably linked to the DNA. 
eneoding PRO. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglyceraie kinase (Hitzeman et aL J. Bioi Chem.. 255:2073 (1980)] or other glycolytic enzymes (Hess 
et at., J. .4dv. Enzyme Heg., 7:149 (1968): Holland, Biochemistry, 17:4900 (1978)]. such as cnolase. 
glyceraldehydc-3-phosphaie dehydrogenase, hcxokinase. pyravatc decarboxylase, phospho-fruciokinase, 
glucose-6-phosphate isomcra.se. 3-phosphoglycerate mutaj». pyruvate kinase, triosephosphate isoroerase. 
phosphoglucose isomerase, and clucokinase. 

Other ycasi promoters, which are inducible promoters having the additional advantage of transcription 
controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2. isocytochrome C. acid 
phosphaiajve. degradative enzymes associated with nitrogen metabolism, meiallothionein. gIyccraldchyde-3- 
phosphate dehydrogenase, and enzymes rc,«;ponsible for maltose and galactose utilization. Suitable vectors and 
promoters for use in yeast expression are iiinher described in EP 73,657. 

PRO transcription from vectors in mammalian host cells is controlled, for example, by promoters 
obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2.211.504 published 5 July 
1989). adcnovirxts (such as Adenovirus 2). bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus. hcpaiitis-B vims and Simian Virus 40 (SV40). from heterologous mammalian promoters, c.s-. die 
actin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters arc 
compatible with the host cell systems. 

Transcription of a DNA encoding die PRO polypeptide by higher cukaryotes may be mcrcascd by 
insening an enhancer sequence into the vector. Enhancers are cis-acting elements of DNA. usually about from 
10 to 300 bp. that act on a promoter to increase its transcription. Many enhancer sequences arc now known 
from mammalian genes (globin. elascase, albumin, a-fctoprotein, and insulin). Typically, however, one will 
use an enhancer from a eukaryotic cell virus. Examples include the SV40 enhancer on the late side of the 
replication origin (bp 100-270). the cytomegalovirus early promoter enhancer, the polyoma enhancer on the 
late side of the replication origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a 
posidon 5' or' 3' to the coding sequence of the PRO polypeptide, but is preferably located at a site 5* from the 
promoter. 

Expression vectors used in eukaryotic host cells (yeast, fimgi. insect, plant, animal, human, or 
micleated cells fiom other multicellular organisms) will also contain sequences necessary fbr the termination of 
transcription and for stabHizing the mRNA. Such sequences are commonly avaUable from die y and, 
occasionally 3', untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide 
segments transcribed as polyadenylated fragments in die untranslated portion of die mRNA eneoding PRO. 
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Still other methods, vectors, and host cclJs suitable for adaptation to the synthesis of the PRO 
polypeptide in recombinam vertebrate cell culture are described in Gcthing ct ai. Nature, 293:620-625 (198 1); 
Maniei et ai. Nature. 281:40-46 (1979); EP 117.060; and H» 1 17,058. 

4. Detecting Gene Expression 

Gene expression may be measured in a sample directly, for example, by conventional Southern 
blotting. Nonhem blotting to quamitaie the nanscripiion of mRNA [Thomas, hvc Nad. Aca/L Set. USA. 
22:5201-5205 (1980) J, dot bloning (DNA analysis), or in situ hybridization, using an appropriately labeled 
probe, based on the sequences provided herein. Alicnuitively. antibodies may be employed that can recognize 
specific duplexes, including DNA duplexes. RNA duplexes, and DNA-RNA hybrid duplexes or DNA-proteia 
duplexes. The antibodies in turn may be labeled and the assay may be carried out where the duplex is bound to 
a surface, so that upon the formation of duplex on the surface, the presence of antibody bound to ihc duplex 
can be detected. 

Gene expression, aliemativcly, may be measured by immunological methods, such as 
immunohUrochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
dircciK- the expression of gene product. Antibodies u.setul for immunohistochcmical staining and or assay of 
sample Iluids may be ciihcr monoclonal or polyclonal, and may be prepared in any mammal. Convenicniiy, 
the antibodies may be prepared against a native sequence PRO polypeptide or against a synthetic peptide based 
on the DNA sequences provided herein or against exogenous sequence fiised to DNA encoding the PRO 
polypeptide and encoding a specific antibody epitope. 

5. Purification of Polvt)eDtide 

Forms of the PRO may be recovered from culmre medium or from host cell lysates. If membrane- 
bound, ii can be released from the membrane using a suitable detergent solution (c.^., Triton*-X 100) or by 
enzymatic cleavage. Cells employed in expression of the PRO polypeptide can be dtsnipted by various 
physical or chemical means, such as frcczc-thaw cycling, sonicaiion. mechanical disruption, or cell lysing 
agents. 

Ii may be desired to purify PRO polypeptide from recombinant cell proteins or polypeptides. The 
following procedures arc exemplary of suiuible purification procedures: by fractionation on an ion-exchange 
column: cihanol precipitation: reverse phase HPLC; chromatography on silica or on a cation-exchange resin 
such as DEAE; chromaiofocusing; SDS-PAGE: ammonium sulfate precipitation; gel filtration using,, for 
example. Sephadex G-75; protein A Sepharose columns to. remove contaminants such as IgG; and metal 
chelating columns to bind epitope- tagged forms of the PRO polypeptide. - Various methods of protein 
purification may be employed and such methods are known in the art and described for example in Deutscher. 
Methods in Ensytnology, ]82 (1990); Scopes, Protein hmfication: Frindpies and Practice, Springer- Verlag, 
New York (1982). The purification step(s) selected will depend, for caampie, on the nature of ite 
process used and die particular PRO polypeptide produced. 

E. Tissue Distribution 

The location of tissues expressing the PRO can be identified by detennimng mRNA expressioii in 
various human tissues. TTie location of such genes provides Information about which tissues are most likely to 
be affected by the sttmuhting and inhibiting activities of the PRO polypeptides. The location of a gene in a 
specific tissue also provides sample tissue for the activity btocking assays discmsfd below. 
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As noicd before, gene expression in various tissues may be measured by conventional Southern 
blotting. Northern blotting to quantitate the transcription of mRNA (Thomas, Proc. Natl, Acad, ScL USA, 
22:5201-5205 [1980]), dot blotting (DNA analysis), or m situ hybridization, using ah appropriately labeled 
probe, based on the sequences provided herein. Alternatively, antibodies may be employed that can recognize 
specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or DNA-protein 
duplexes. 

Gene expression in various tii;sues, altemativeiy, may be measured by immunological methods, such 
as inununohistochemical staining of tissue sections and assay of cell culture or body fluids, to quantitate 
directly the expression of gene product; Antibodies u.<wful for immunohisiochemical staming and/or assay of 
sample fluids may be cither monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, 
the antibodies may be prepared against a native sequence of a PRO polypeptide or against a synthetic peptide 
based on the DNA sequences encoding the PRO polypeptide or agamst an exogenous sequence fused to a DNA 
encoding a PRO polypeptide and encoding a spccttic antibody cpiropc. General techniques for generating 
antibodies, and special protocols for Northern blotting and in situ hybridization are provided below. 

F. Antibody Bindinc Studies 

The achviry of the PRO polypeptides can be further vcritlcd by antibody binding smdies. in which the 
ability ot anti.PRO200. anii-PRO204. anti-PR0212. antj-PR0216, anii-PR0226. anti-PRO240. anti-PR0235, 
anii-PR0245, anti-PR0172, anti-PR0273. anti.PR0272, anti-PR0332, anti.PR0526, anii-PRO701, anti- 
PR036K anii-PR0362. ami-PR0363. anti-PR0364. anti-PR0356. ami-PR053l. anu-PR0533, ami-PROI083, 
anii.PR0865. ami-PRO770. anu-PR0769. ajiti-PR0788. anti-PROl 1 14. anti-PRO1007. anti-PROI 184. anti- 
PRO103I. ami-PR01346, anti-PROn55. anti-PROI250. anii-PR013l2. anti-PROn92, anti-PROI246, anti- 
PR01283. ami.pROH95, anti-PR01343. ami-PR01418. anti-PR01387. anti-PR014IO. anti.PR01917. anti- 
PR01868. anti.PRO205. anti-PR02l. anii.PR0269, ami-PR0344. anti.PR0333, anti-PR038l. anti-PRO720. 
anii-PR0866, anti-PRO840. anii-PR0982, anii-PR0836. anti-PROI 159. anti.pR01358. anli-PR0I325. anti- 
PR0I338. anii-PROU34. anii-PR04333. anii-PRO4302. anii-PRO4430 or and-PR05727 antibodies to inhibit 
the effect ol the PRO200. PRO204. PR0212, PR0216, PR0226: PRO240. PR0235. PR024S. PR0172. 
PR0273. PR0272. PR0332, PR0526. PRO70I. PR0361. PR0362, PR0363. PR0364. PR0356. PR053I. 
PR0533. PRO1083. PR0865, PRO770, PR0769. PR0788. PROHM, PRO1007. PR01184, PRO1031. 
PR01346. PROII55, PROI250. PR013I2. PROU92, PROI246, PR01283, PROII95. PROI343, PR014I8. 
PR0I387, PR014IO. PR01917, PROI868, PRO205. PR02I. PR0269, PR0344. PR0333, PR0381, PRO720, 
PR0866. PR0840. PR0982, PR0836. PRO 1159, PR01358. PR01325. PR01338. PRO 1434, PR04333, 
PRO4302, PRO4430 or PR05727 polypeptides, respectively, on tissue cells is tested. Exemplary antibodies 
include polyclonal, monoclonal, humanized, bispccific. and heteroconjugate antibodies, the preparation of 
which will be described hereinbelow. 

Antibody binding studies may be carried out in any known assay method, such as competitive binding 
assays, direct and indirect sandwich assays, and immunoprecipitation assays. Zola, Monoclonal Antibodies: A 
Afamtal of Techniques, pp. 147-158 (CRC Press, Inc., 1987). 

Compctiiivc binding assays rely on the ability of a labeled standard to compete with the test sample 
analyie for binding witfi a limited amount of antibody. TTie amount of target protein in die test san^ie is 
inversely propoitional to the amount of standard that becomes bound to the antibodies. To fiicilitate 
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deterniining the amount of standard thai becomes bound, the antibodies preferably are tnsolubiJized before or 
after the competition, so that the standard and analyte that are bound to the antibodies may conveniently be 
separated from the standard and analyte which remain unbound. 

Sandwich assays involve the use of two antibodies, each capable of binding to a different 
immunogenic portion, or epitope, of the protein to be detected. In a sandwich assay, d)e test sample analyte is 
bound by a fvst antibody which is hnmobilized on a solid support, and thereaiter a second aiuibody binds lo 
the analyte. thus fonning an insoluble thrtc-pan complex. See, e.g., US Pat No. 4376,110. Tlie second 
antibody may itself be labeled with a detectable moiety (direct sandwich 

assays) or may be measured using an anti-immunoglobulin antibody that is labeled with a detectable inoiety 
(indirect sandwich assay). For example, one type of sandwich assay is an EUSA assay, in which case the 
detectable moiety is an enzyme. 

For immuiu>htstochemistiy. the tissue sample may be fresh or frozen or may be embedded in paraffin 
and fixed with a preservative such as formalin, for example. 

G. CeiUBascd Assavs 

Cell-based assays and animal models for immune related diseases can be used to further understand 
the relationship bci\veen the genes and polypeptides identified herein and the development and pathogenesis of 
immune related disease. 

In a different approach, cells of a cell type known to be involved in a particular immune related 
disease arc transfccicd with the cDNAs described herein, and the ability of these cDNAs to stimulate or inhibit 
immune function is analyzed. Suitable cells can be transfected with the desired gene, and monitored for 
immune function activity. Such tnmsfected celt lines can then be used to test the ability of poly- or monoclonal 
antibodies or antibody compositions to inhibit or stimulate immune function, for example to modulate T-cell 
proliferation or inflammatory cell infiltration. Cells transfected with the coding sequences of the genes 
identified herein can further be used to identify drug candidates for the treatment of immune related diseases. 

In addition, primary cultures derived from transgenic animals (as described below) can be used in the 
cell-based as&ays herein, although stable cell lines arc preferred. Techniques to derive continuou.s cell lines 
from transgenic antnuils are well known in the ait (sec, e.^.. Small a al. Mol. Cell Biol. 5: 642-648 (19851). 

One suiuble cell based assay is the mixed lymphocyte reaction (MLR). Current Protocols in 
Immunology, unit 3.12: edited by J E Coligan, A M Kruisbeek, D H Marglies. E M Shcvach. W Sirober, 
National ln.stinites of Health. Publisheid by John Wiley &. Sons. Inc. In this assay, the ability of a test 
compound to stimulate or inhibit the proliferation of activated T cells is assayed. A suspension of rcsponder T 
cells is cultured with allogeneic sdmuiator cells and die proliferation of T cells is measured by uptake of 
trittated thymidine. Tliis assay is a general measure of T cell reactivity. Since the majority of T cells respond 
to and produce IL-2 upon activation, differences in responsiveness in this assay in pan reflect differences in IL- 
2 production by the responding cells. The MLR results can be verified by a standard lymphokine (IL-2) 
detection assay. Current Protocols in Immttnology, above, 3.15, 6 J. 

A proliferative T cell response in an MLR assay may be due to direct mito^nic p r o p eities of aa 
assayed molecule or to external antigen induced activation. Additional verification of the T cell stimulatory 
activity of the PRO polypeptides can be obtained by a costimtUation assay. T cell activation reqiuires an 
anngen specific signal mediated thnnxgh die T-cell receptor (TCR) and a costimalatoty signal mediaied 
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through a second ligand binding interaction, for exanjpie. the B7 (CD80. CD86)/CD2S binding interaction. 
CD28 crosslinking increases lymphokinc secretion by activated T celis. T cell activation has both negative and 
positive controls through the binding of Hgands which have a negative or positive effect CP28 and CTLA^ 
arc related glycoproteins in the Ig superfamiiy which bind to B7. CD28 binding to B7 has a positive 
costimulatioa effect of T cell activation: conversely, CTLA-4 binding to 87 has a negative T ceil deactivating 
effect. Chambers, C. A. and Allison, J. P., Curr, Opin, Immunol (1997) 9:396. Schwartz. R. H.. Ceil (1992) 
21:1065: Linscy. P. S. and Ledbener. J. A.. Annu. Rev. Immunol (1993) n:l9l; June. C. H. et ai, Immunol. 
roi&y (1994)15:321: Jenkins, M. K.,/mmumn- (1994) 1:405. Ina costimulation assay, the PRO polypeptides 
are assayed for T cell cosiimulatory or inhibitory activity. 

PRO polypeptides, as well as other compounds of the invention, which are stimulators (costimulators) 
of T cell proliferation and agonists. e.g.. agonist antibodies, thereto as detennined by MLR and costimuiation 
assays, for example, are useful in treaHng immune related diseases characterized by poor, suboptimal or 
inadequate immune function. Tliese diseases arc treated by stimulating the proliferation and activation of T 

cells (and T cell mediated immunity) and enhancing the immune response in a mammal through administration 

of a siimulaiory compound, such as the .stimulating PRO polypeptides. Tlie stimulating polypeptide may. for 

example, be a PRO200. PRO204. PR02I2. PR0216. PR0226. PRO240. PR0235. PR0245. PR0172. 

PR0273. PR0272. PR0332, PR0526. PRO701. PR0361. PR0362. PR0363. PR0364. PR0356, PR053I. 

PR0533. PROI083, PR0865. PRO770. PR0769. PR0788. PRO 1 114. PROI007, PR01I84, PROI03I. 

PR01346, PR01155. PRO1250. PR013I2, PR01192. PR01246, PR01283. PROl 195. PR01343. PR01418. 

PR01387, PRO14I0, PR019I7. PR0186R. PRO205, PR02I, PR0269, PR0344, PR0333, PR0381. PRO720. 

PR0866. PRO840. PR0982, PR0836, PROII59. PR01358, PR01325. PR01338. PR01434, PR04333. 

PRO4302, PRO4430 or PR05727 polypeptide or an agonist antibody thereof. 

Direct use of a stimulating compound as in the invention has been validated in experiments with 4- 

IDB glycoprotein, a member of ihe mmor necrosis factor receptor family, which binds to a Ugand (4.IBBL) 

expressed on primed T cells and signals T cell activation and growth. Alderwn, M. E et ai. / Immunoi 

(1994)24:2219. 

The use of an agonist stimulating compound has also been validated experimentally. Activation of 4- 
IBB by treatment with an agonist anti^lBB antibody enhances eradication of tumors. Hellsircm. I. and 
Hellstfom. K. E.. CriL Rev, Immunol. (1998) 18: 1. hnmunoadjuvant therapy for treatmcm of himors, described 
in more detail below, is another example of the use of the stimulaung compounds of the inventioa 

An immune stimtilating or enhancing effect can also be achieved by antagonizing or blocking the 
activity of a PRO which has been found to be inhibiting in the MLR assay. Negating the inhibitory activity of 
the compound produces a net stimulatory effect Suitable antagonists^blocking compounds are antibodies or 
fragments thereof which recognize and bind to die inhibitory protein, diereby blocking die effective interaction 
of die protein widi its receptor and inhibiting signaling Uirough the receptor. This effect has been validated in 
esipcriments using anti<TLA^ antibodies which enhance T cell proliferation, presumably by leinovat of die 
inhibitoiy signal caused by CTLA^ binding. Walunas. T. L. et al. Immuniiy {1994) i:405. 

Alternatively^ an immune stimulating or enhancing effect can also be achieved by adminisnation of a 
PRO which has vascular permeabiUcy enhancing properties. Enhanced vacuolar permeability would be 
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beneficial lo disorders which can be anenuated by local infiltration of immune cells (e.g.. monocytes, 
eosinophils^ PMNs) and inflammation. 

On the other hand. PRO polypeptides, as well.as other compotmds of the invention, which are direct 
inhibiiors of T cell prolifcraiioivactivaiion. lymphokine secretion, and'or vascular permeability con be directly 
used to suppress the immune response. These compounds are useful to reduce the degree of the immune 
response and to treat immune related diseases characterized by a hyperactive. superoptimaL or autoimmune 
response. This use of ihc compounds of the invention has been validated by ihe experiments described above 
in which CTLA-4 binding to receptor B7 deactivates T cells. The direct inhibitory compounds of the invention 
function in an analogous marmer. The use of compound which suppress vascular permeabtlhy would be 
expected to reduce inflammation. Such uses would be beneficial in treating conditions associated with 
excessive inflammation. 

Alternatively, compounds, e.g.. antibodies, which bind to stimulating PRO polypeptides and block the 
sliniulating effect of these molecules produce a net inhibitory effect and can be u.scd lo suppress the T cell 
mediated immune response by inhibiting T cell proliferation/ activation and/or lymphokine secretion. Blocking 
the stimubting effect of the polypeptides suppresses the immune response of the mammal. This use has been 
validated in cxpcnmcnis using an anti-IL2 antibody. In these experiments, the antibody binds to IL2 and 
blocks binding of 1L2 to its receptor thereby achieving a T cell inhibitory effect. 

H. .Animal Models 

The results of the cell based in vitro assays can be further verified using in vi\fo animal models and 
assays for T-cell function. A variet>' of well known animal models can be used to further imderstand the role 
of the genes identified herein in the development and pathogenesis of immime related disease, and to test the 
efficacy of candidate therapeutic agents, including antibodies, and other antagonists of the native polypeptitJcs. 
including small molecule antagonists. The in viw nature of such models makes them predictive of responses 
in human patients. Animal models of immune related diseases include bodi non-recombinam and recombinant 
(transgenic) animals. Non-recombinant animal models include, for example, rodent, e.g., murine models. 
Such models can be generated by introducing cells into syngeneic mice using standard techniques. c.j>'.. 
subcutaneous mjeciion. tail vein injection, spleen implantation, intraperitoneal implantation, implantation 
under the renal capsule, etc. 

Graft-versus-host disease occtirs when immunocompetent cells are transplanted into 
inununosuppresscd or tolerant patients. The donor cells recognize and respond to host antigens. The response 
can vary from life threatening severe inflammation to mild cases of diarrhea and weight loss. Graft-versus-host 
disease models provide a means of assessing T celt reactivity against MHC antigens and minor transplant 
andgens. A suitable procedure is described in detail in Current Protocols in Immunology, above, unit 4 J. 

An animal model for skin allograft rejection is a means of testing the ability of T cells to mediate in 
vivo tissue destmction and a meastue of their role in transplant rejectioa The most common and accepted 
models use murine tail-skin grafts. Repeated experiments have shown that skin allograft rejection is mediated 
by T ceils, helper T cells and killer^effector T cells, and not antibodies. Ancfaincloss, H. Jr. and Sachs. D. H., 
Fundamental Immunology, 2ml ed, W. E. Paul ed.. Raven Press, NY. 1989, 889-992. A suitable procedure is 
described in detail in Current Protocols in Immunology^ above, unit 4.4. Other transplant rejectiott models 
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which can be used lo test the compounds of ihe invcniion are die allogeneic hean rransplani models described 
by Tanabe. M..et ai Transplantation (1994) 58:23 and Tinubu. S. A. et at. J. Immunoi (1994) 4330-4338. 

Animal models for delayed type hypersensitivity provides aa assay of cell mediated immune function 
as well Delayed type hypersensitivity reactions are a T cell racdialcd in vivo immune response characterized 
by inflammation which does noi reach a peak until after a period of time has elapsed after challenge with an 
antigen. These reactions also occur in tissue specific autoimmune diseases such as multiple sclerosis (MS) and 
experimental autoimmune encephalomyelitis (EAE. a model for MS). A suitable procedure is described in 
detail in Current Protocols in Immunology, above, unit 4.5. 

EAE is a T cell mediated autoinunune disease characterized by T cell and mononuclear cell 
inflammation and subscqueni dcmyclination of axons in the central nervous system. EAE is generally 
considered to be a relevant animal model for MS in humans. Bolton. C. Multiple Sclerosis (1995) hi 43. 
Both acute and relapsing-rcmining models have been developed. The compounds of the invention can be 
tested for T cell stimulatory or inhibitory activity against immune mediated dcmyelinating disease using the 
protocol described in Current Protocols in Immunology, above, units 1 5. 1 and 1 5 J. See also the models for 
myelin disease in which oligodendrocytes or Schwann cells are grafted into the central nervous system as 
described in Duncan. {. D. et ai Moke, Med. Today ( 1997) 554-561. 

Contact hypersensitivity is a simple delayed type hypersensitivtiy in vivo assay of cell mediated 
immune function. In this procedure, cutaneous exposure to exogenous haptens which gives rise to a delayed 
type hypersensitivity reaction which is mca.«nired and quantitaied. Contact sensitivity involves an initial 
sensitizing phase followed by an cHcitation phase. The elicitatton phase occurs when die T lymphocytes 
eitcounter an antigen to which they hove had previous contact. Swelling and inflammanon occur, making this 
an excellent model of human allergic contact dermatitis. A suitable procedure is described in detail in Current 
Protocols in Immunology, Eds. J. E. Cologan. A. M, Kiuisbeck, D. H. Morguiics. E. M. Shevacb and W. 
Strpber. John Wiley & Sons. Inc., 1994, unit 4.2. Sec also Grabbe, S. and Schwarz. T. Immun. Today 19 (1): 
37-44(1998). 

An animal model for anhriiis is collagen-induced arthritis. This model shares clinical, histological 
and immunological characteristics of human autoimmune rheumatoid arthritis and is an acceptable model for 
human autoimmune arthritis. Mouse and rat models are characterized by synovitis, erosion of cartibge and 
subchondral bone. Tlje compounds of the invemion can be tested for activity against autoimmune aithritis 
using the protocols described in Current Protocols in Immunology, above, units 15.5. See also the model using 
a monoclonal antibody to CD18 and VLA-A integrins described in Issekutz, A.C. et aL Immunology (1996) 
88:569. 

A model of asthma has been described in which antigei^induccd airway hyper-reactivity, pulmonary 
eosinophilia aiid inflanunation are induced by sensitizing an animal with ovalbumin and then challenging the 
animal with the same protein delivered by aerosol. Several animal models (guinea pig, rat, non-human 
primate) show symptoms similar to atopic asthma in himians upon challenge with aerosol antigens. Murine 
models have many of the features of human asthma. Suitable pxocedures to test the compounds of the . 
invention for activity and effectiveness in die treatment of asAma are described by Wolyniec. W. "^.etoLAm. 
J. JZcTHT. Cell'MoL BioL (1998) 18:777 and the references cited diereio. 
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Addirionaily. ihc compounds of the invention can be tested on animal models for psoriasis like 
diseases. Evidence suggests a T ceil pathogenesis for psoriasis. The compounds of the invention can be tested 
in the scid/scid mouse model described by Schon, M. P. et al. Nat. Med. (1997) 3:183, in which the mice 
demonstrate histopathologic skin lesions resembling psoriasis. Another suitable model is the human skin/scid 
mouse chimera prepared as described by Nickoiofll D. J. a al. Am, J. Path, (1995) 146:580, 

Recombinant (transgenic) animal models can be cngmcered by introducing the coding portion of the 
genes identified herein into the genome of animals of interest, using standard techniques for producing 
transgenic animals. Animals that can serve as a target for transgenic manipulation tnchide. without limitation.' 
mice. rats, rabbits, guinea pigs, sheep, goaw. pigs, and non-human primates, e.g.. baboons, chimpanzees and 
monkeys. Techniques known in the an to introduce a transgene into such animals include pronucleic 
microinjection (Hoppc and Wanger, U.S. Patent No. 4,873.191); retrovirus-mcdiaied gene transfer into germ 
lines ie.S: Van dcr Punen et ai. Proc. Natl. Acad. Set. USA 82. 6148-615 [1985]); gene targeting in embryonic 
stem cells fThompson « ai. Cell 56. 313-321 [19891); clectroporation of embryos (Lo. Moi Cel. Biol, 3, 
1803-1814 (1983J); sperm-mediated gene transfer (Lavitrano et aL Cell 57. 717-73 [1989]). For review, sec. 
for example. U.S. Patent No. 4.736,866. 

For the purpose of the present invention, iransgemc animals include those that carry the transgene 
only in pan of their cells ("mosaic animals"). The transgene can be integrated either aj; a .single transgene. or in 
concaiamcrs. c.^., hcad-io-head or hcad-to-tail tandcras. Selective introduction of a transgene into a panicular 
cell type is al.so possible by following, for example, the technique of Lasko et aL Proc. Natl. Acad. Sci. USA 
89.6232 636(1992). 

The expression of the transgene in transgenic animals can be monitored by standard techniques. For 
example. .Southern blot analysis or PCR amplification can be used to verify die integration of the transgene. 
The !e\'el of mRNA expression can then be analyzed using techniques such as in sittt hybridization. Northern 
blot analysis. PCR, or immunocytochemistry. 

Tlic ammals may be funher examined for signs of immune disease pathology, for example by 
hisioloctcal examination to detemiinc infiltration of immune cells into specific tissues. Blocking experimenis 
can also be perfonncd m which the transgenic animals arc treated with the compounds of the invention to 
dctennine the extent of the T cell proliferation stimulation or inhibition of the compounds. In these 
experiments, blocking antibodies which bind to the. PRO polypeptide, prepared as described above, are 
administered to the animal and the effect on inunune function is detennined. 

Alternatively, "knock out" animals can be constructed which have a defective or altered gene 
encoding a polypeptide identified herein, as a result of homologous recombination between the endogenous 
gene encoding the polypeptide and altered genomic DNA encoding the same polypeptide introduced into an 
embryonic cell of the animal. For example, cDNA encoding a particular polypeptide can be used to clone 
genomic DNA encoding that polypeptide in accordance with established techniques. A portion of the genomic 
DNA encoding a particular polypeptide can be deleted or replaced with another gene, such as a gene encoding 
a selectable marker which can be used to monitor integration. Typically, several kilobases of unaltered 
flankmg DNA (both at the S' and y ends) are included in the vector (sec e.g., Hiomas and Capccchi, Cell, 
51:503 (1987) for a description of homologous lecombinaiion vectors). The vector is introduced into an 
embiyonic stem cell line (e.j^.. by electroporation) and cells in which the introduced DNA has homologous^ 
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rccombined with the endogenous DNA are selected (sec c.^.. U ei oL Cell 69:915 (1992)]. The selected cells 
are then injecied into a blastocyst of an animal {e.g., a mouse or lai) to form aggrefiation chimeras (see e.g., 
Bradley, in Tcraiocarcinomas and Embryonic Stem Cells: A Practical Approach. E. J. Robertson, ed. (IRU 
Oxford. 1987), pp. 1 13-I52J. A chimeric embryo can then be implanted into a suitable pscudopregnam female 
foster animal and the embryo brought to term to create a "knock out" aoimaL Progeny harboring the 
homologously rccombined DNA in their gcnn celk can be identified by standard techniques and used to breed 
animals in which all cells of the animal contain the homologously rccombined DNA. Knockout animals can be 
characterized for instance, for dieir ability to defend against certain pathological conditions and for their 
development of pathological conditions due to absence of the polypeptide. 
I- ImmunoAdiuvant Therapy 

In one embodiment, the immunostimulaung compounds of the invcmion can be used tn 
immunoadjuvam therapy for the treatment of mmors (cancer). If is now well established that T cells recognize 
human tumor specific antigens. One group of tumor antigens, encoded by the MAGE, BAGE and GAGE 
families of genes, are silent in all adult normal tissues . but ate expressed in significant amounts in mmors. 
such as melanomas, lung mmors. head and neck tumors, and bladder carcinoma.s. DcSmei. C. ct aL (1996) 
Froe. Nati Acad. Scl USA. 93:7149. Ii has been shown that cosiimulaiion of T cells induces tumor regression 
and an antimmor response both in viiro and in xivo. Mclcro. I. e( aL feature A/tW/ciw (1997) 3:682: Kwon. E. 
D. et aL Froc. Nad. Acad. Set. USA (1997) 94: 8099: Lynch. D. H. et al. Nature Medicine (1997) 3:625: Finn. 
O. J. and Lotze. M. T.. y. /mmuhoL (1998) 21:1 14. The stimulatory compounds of Uic invcmion can be 
administered as adjuvants, alone or together with a growth regulating agent, cytotoxic agcm or 
chemoiherapcutic agcm. to .stimulate T cell proliferation/activation and an antitumor response to nimor 
antigens. The growth regulating, cytotoxic, or chemothcrapcuiic agem may be administered in conventional 
amounts using known administration regimes. Inununosiimulaling activity by the corapound.s of the invention 
allows reduced amounts of the growth regulating, cytotoxic, or chemotherapeutic agents thereby potentially 
lowering the toxicity to the patient 

J- Screening Aa.savs for Dniu Candidates 

Screening assays for drug candidates are designed to identify compounds that bind to or complex with 
the polypeptides encoded by the genes identified herein or a biologically active fragment thereof, or otherwise 
interfere with Uie interaction of the encoded polypeptides with other cellular proteins. Such screening assays 
will include assays amenable to high-thioughput screening of chemical libraries, making them particularty 
suitable for identifying small molecule dnig candidates. SmaU molecules contemplated include synthetic 
orgamc or inorganic compounds, including peptides, preferably soluble peptides. (poly)peptide- 
immunoglobulin fusions, and. in panicular. onUbodies including, without limitation, poly- and monoctonal 
antibodies, and amibody fragments, singlc-chain antibodies, anri-idiotypic antibodies, and chimeric or 
humanized versions of such antibodies or fragments, as well as bumaa antibodies and antibody fragments. TTie 
assays can be perfomied in a variety of formats, inchiding protetn-ptotein binding assays, biochemical 
screening assays, immunoassays and ceU based assays, which are well characterized m the art 

AU assays are common in that diey call for contat?ting the drug candidate with a polypeptide encoded 
by anueldc acid idemified herein under conditions and far a time su^'ent to allow these two components to 
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In binding assays, ihe mteraction is binding and the complex formed can be isolated or detected in the 
reaction mixnire. In a panicular embodiment, the polypeptide encoded by tiie gene identified herein or the 
drug candidate is immobiUzcd on a solid phase, e.g.. on a microliter plate, by covalent or noorcovaient 
attachments. Non-covalent attachment generally is accomplished by coating the solid surface with a sohitioa 
of the polypeptide and drying. Alternatively, an immobilized antibody, e.g.^ a monoclonal antibody, specific 
for the polypeptide to be immobilized can be used to anchor it to a solid sur&ce. The assay is performed by 
adding ihc non-immobilized component, which may be labeled by a detectable label, to the immobilized 
component. e.g.. the coated surface containing the anchored componenL When the reaction is complete* the 
non-reacted components are removed, e.g., by washing, and complexes anchored on the solid surface are 
delected. When the originally non-immobilized component carries a detectable label, the detection of label 
immobilized on the surface indicates that cpmplexing occurred. Where the originally non-immobilized 
component does not carry a label, complex ing can be detected, for example, by using a labelled antibody 
specifically binding the immobilized complex. 

If the candidate compound inieracu with but does hot bind to a particular protein encoded by a gene 
identified herein, its interaction with that protein can be assayed by methods well known lor detecting preiein- 
protein inicraciions. Such assays include traditional approaches, such as. cross>linking. co- 
immunoprecipitation. and co-purification through gradients or chromatographic columns. In addition, proiein- 
protein interactions can be monitored by using a yeast-bascd genetic system described by Fields and co- 
workers (Fields and Song, Nature (London/ 340. 245-246 (1989); Chien et ai. Proc. Nail. Acad. Set USA 88. 
9578-9582 (1991)) as disclosed by Chevray and Nathans, Proc. Nad. Acad. Sci. USA 89. 5789-5793 (1991). 
Many transcriptional activators, such as yeasi CAL4. consist of two physically discrete modular domains, one 
acting as the DNA-binding domain, while the other one functioning as the tran.scripiion activation domain. 
The yeast expression system described in the foregoing publications (gcneraily referred to as die "two-hybrid 
system") takes advantage of this property, and employs two hybrid proteins, one in which the target protein is 
fused to the DNA-binding domain orGAL4. and another, in which candidate activating protcin-s are fused to 
the activation domain. The expression of a GAU-iacZ rcponcr gene under control of a GAL4-activaied 
promoter depends on reconsutution of GAL4 acdvity via protein-protein inieraction. Colonies containing 
interacting polypeptides are detected with a chromosenic substrate for (i-gaiactbsidase. A complete kit 
(MATCHMAKER™) for identifying protein-protein inienictions between two specific proteins using the two- 
hybrid icchm'quc is commercially available from Clontech. This system can also be extended to map protein 
domains involved in specific protein interactions as well as to pinpoint amino acid residues that are crucial fbr 
these interactions. 

In order to fmd compounds that interfere with the interaction of a gene identified herein and other 
intra- or extracellular components can be tested, a reaction mbtture is usually prepared containing the prodaet 
of the gene and the intra- or extracellular component under conditions and for a lime allowing for the 
inteiBCtion and binding of the two products. To test the ability of a test compound to inhibit binding, the 
reaction is nmia the absence and in the presence of die test compound. In additioiu a placebo may be added to 
a third reaction mixnire, to serve as positive control The binding (complex formation) between die test 
compound and the intra- or extracellular component present in the mixmns is monitored as described above. 
The formation of a complex in die control reaction(s) but not in die reaction mixtore containoig ifae test 
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compound indicates that the test compound interferes with the interaction of the test compound and its reaction 
partner. 

K. Compositions and Methods for the Treamient of Immune Related Diseases 

The compositions useful in the treatment of immune related diseases include, wiAoul Hnriffltiffn, 
proteins, antibodies. smaU organic molecules, peptides, phosphopepitdes. antiscnse and ribozymc molecules, 
triple helix molecules, etc that inhibit or stimulate immune function, for example, T cell 
proliferation/activation, lymphokine release, or immune cell infiltration. 

For example, aniisense RNA and RNA molecules act to dirccUy block the translation of mRNA by 
hybridizing to targeted mRNA and preventing protein translation. Wheij amisense DNA is used, 
oiigodcoxyribonuclcoiides derived from the translation initiation site, eg., between about -10 and '•-lO 
positions of the target gene nucleotide sequence, are preferred. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the speciHc cleavage of RNA. 
Ribozymes act by sequence-specific hybridization to the complementary target RNA, followed by 
endonucleolytic cleavage. Specific ribozymc cleavage sites within a potential RNA target can be identified by 
known techniques. For ftinher dciaik see. if.g.. Rossi. Current Biok>sy 4. 469^71 (1994). and PCT 
publication No. WO 97/3355 1 (published September 18. 1997). 

Nucleic acid molecules in triple helix formation used to inhibit transcription should be single-stranded 
and composed of deoxynucicotidcs. The base composition of these oligonucleotides is designed such that it 
promotes triple helLx formation via Hoogsteen base pairing rules, which generally require sizeable strriches of 
purines or pyrimidines on one strand of a duplex. For fimhcr details sec, e.^.. PCTF publication No. WO 
97/3355 l.i-«pra. 

These molecules can be identified by any or any combination of die screening assays discussed above 
and/or by any other screening techniques well known for those skilled in the art. 
L Antibodies 

Tbe present invention ftinher provides anti-PRO antibodies and fragracnis thereof which may inhibit 
(antagonists! or stimulate lagonisK) T ceil proHfcraiion. eosinophil infiltration, vascular permeability, etc. 
Such anti-PRO anubodies or fragments thereof include polyclonal: monoclonaL humanized, bispccific and 
heteroconjugate antibodies. 

I. Polyclonal Antibodies 

The anti-PRO antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 
anubodies are.known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by 
one or more injecUons of an immunizing agent and, if desired, an adjuvant Typically, the immunizing agent 
and/or adjuvant will be injected in die mammal by multiple subcutaneous or mtnperitoneal mjeeriohs. The 
immunizing agent may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate 
the immunizing agent to a protein known to be immunogenic in the mammal being immunized. Examples of 
such immuttogenic proteins inchide but are not limited to keyhole limpet hemoeyanin. serum albumin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed inchidc Frcund's 
conqjiete adjuvant and MPL-TDM adjuvant (monophosphoiyl Upid A. synrfictic trehalose dicoiynomycolate). 
The immunization prtKocoi may be selected by one akUled in die art without undue experizneniation. 
2. Monoclonal Antibodies 
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The anti-PRO antibodies may, alternatively, be monocional antibodies. Monoclonal antibodies nay 
be prepared using hybhdoma methods, such as those described by Kohler and Milstein. Nature^ 256:495 
(1975). In a hybridoma method, a mouse, hamster, or other appropriate host animal* is typically ^mmiimyM 
with an immunizing agoit to elicit }ymphoc>ie5 that produce or are capable of producing antibodies that will 
specifically bind to the immunizing agent Alternatively, the lymphocytes inay be immunized in vUro. 

The immunizing agent will typically include the PRO polypeptide or a fitsion protein thereof. 
Generally, cither peripheral blood lymphocytes ("PBLs") arc used if cells of human origin are desired, or 
spleen cells or lymph node cells are used if non-human mammalian sources are desired. The lymphocytes are 
then fused with an immottalized cell tine using a suitable fusing agent, such as polyethylene glycol, to fonn a 
hybridoma cell (Coding. Monoclonal Antibodies: Principles and Practice, Academic Press. (1986) pp. 59- 
103). Immortalized cell lines are usually transtbrmed mammalian cells, particularly myeloma cells of rodent, 
bovine and human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may 
be cultured in a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the untused. immortalized cells. For example, if the parental cells lack the enzyme hypoxandiine 
guanine phosphonbosyl transferase (HGPRT or HPRT). the culture medium for the hybridomas typically will 
include lu-poxanthinc. aminopterin. and thymidine <"HAT medium'*), which substances prevent the growth of 
HGPRT-dcficicni cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immonalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Insdute Cell Distribution Center, ^an Diego, California and the American Type Culmre Collection. Manassas. 
Virginia, Human myeloma and mouse-human hcteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies {Kozbor. / Immunol., 133:3001 (1984): Brodeur et al.. 
Monoclonal Antibody Production Techniques and Applications. Marcel Dekker, Inc.. New York, (1987) pp. 
51-631. 

The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against PRO. Preferably, ihe binding specificity of monoclonal antibodies 
produced by the hybridoma cells is determined by immunoprecipiiation or by an m viiro binding assay, such as 
radioimmunoassay (RIA) or enzyme>linked immunoabsorbent assay (ELISA). Such techniques and assays are 
known in the an. The binding affinity of die monoclonal antibody can, for example, be detennmBd by the 
Scatchard analysis of Munson and Volhxd, Anal. Biochem., \07\220 (1980). 

After the desired hybridoma cells are identified, the clones may be snbcloncd by limiting dilution 
procedures and grown by standard methods (Coding, sttpra]. Suitable culture media for this purpose include, 
for example. Dulbecco's Modified Eagle's Medhim and RPMI-1640 medmm. Alternatively, the hybridoma 
cells may be grown in vivo as ascites in a m^y^tmal. 

The monoclonal antibodies secreted by the subclones may be isolated or purified from the cnllure 
medhmi or ascites fluid by conventional immunoglobulin ptmfication procedures such as, for example, protein 
A-Sepharose. hydroxyapadte chromalography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoctooal antibodies may also be made by recombinant DNA methods, such as those described 
in as. Patent No. 4,816467. DNA encoding the monoclonal antibodies of Ae invention can be readily 
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isolated and sequenced using conventional procedures (e.g.. by using oligonucleotide probes that are capable of 
binding specifically to genes encoding the heavy and light chains of murine antibodies). The liybridoma cells 
of the invention serve as a prefeired source of such DNA. Once isolated, the DNA may be placed into 
expression vectors, which are then transfccted into host cells such as simian COS cells. Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis 
of monoclonal antibodies in the recombinant host cells. The DNA also may be modified, for example, by 
subsrimiing the coding sequence for human heavy and light chain constant domains in place of the homologous 
murine sequences (U.S. Patent No. 4.816^67; Morrison et al. supra] or by covalenily fining to the 
immunoglobulin coding sequence all or pan of the coding sequence for a non-immunoglobulin polypeptide. 
Such a non-immunoglobultn polypeptide can be substituted for the constant domains of an antibody of the 
invention, or can be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

The antibodies arc preferably monovolem antibodies. Methods for preparing monovalent anribodies 
are well known in the an. For example, one method involves recombinant expression of immunoglobulin light 
chain and modified heavy chain. The heavy cham is trancaied generally at any point in the Fc region so as to 
prevent heaw chain crosslinkinc. Alremativcly, the relevant cysteine residues are substimted with another 
ainino acid residue or are deleted so a.*; to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 
produce fogments thereof, panicularly. Fab fragments, can be accomplished using routine techniques known 
in the art 

3. Human and Humanized Antibodies 

The anti-PRO antibodies of the invention may ftjithcr comprise humanized antibodies or human 
antibodies. Humanized forms of non-human {c.^., murine) antibodies arc chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab. Fab'. F(ab')2 or other antigen-binding 
subsequences of antibodies) which contain minimal sequence derived from non-human immunoglobulin. 
Humanized antibodies include human immunoglobulins (recipient antibody) in which residues from a 
complementary determining region (CDR> of the recipient are replaced by residues from a CDR of a non- 
human species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and 
capacity. In some instances. Fv framework residues of the human immunoglobulin are replaced by 
coiresponding non-human residues. Humanized amibodies may also comprise residues which are found 
neither in the recipient antibody nor in the imponed CDR or fiamework sequences. In general, the humanized 
antibody will comprise substantially all of at least one. and typically two, variable domains, in vi*ich all or 
substantially all of the CDR regions correspond lo dxose of a non-luiman immunoglobulin and all or 
substantially all of the FR regions are those of a human immunoglobulin consensus sequence. The humanized 
andbody optimally also will comprise at least a porrion of an immunoglobulin constant region (Fc). typically 
that of a human immunoglobulin fJoncs et at. Nature, 321:522-525 (1986); Riechmann et aL Nature, 
332^23-329 (1988); and Presta, Curr. Op. Struct Biol^ 2:593-596 (1992)]. 

Mediods for humanizing non-human antibodies are well known in the art GcneraUy, a humanized 
antibody has one or more amizio acid residues introduced into it fixjtn a source which is non-human. These 
non-humaa amino acid lesidues are often referred to as "impon" residues, which are typically taken from an 
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"import" variable domain. Humanizatton can be essentialiy performed tbilowing the method of Winter and 
coworkers (Jones e/ c/.. Nature. 321:522-525 (1986): Riechmann et at., Nature. 332:323-327 (1988); 
Vcrhocyen et al. Science, 239:1334-1536 (1988)], by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a buznan antibody. Accordingly, such "humanized" antibodies arc chimeric 
antibodies (U.S. Patent No. 4,816467), wherein substantially less than an intact human variable domain has 
been substituted by the corresponding sequence from a non-human species. In practice, humanized anribodies 
are typically human andbodies in which some CDR residues and possibly some FR residues are subsrimied by 
residues from analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the an. inchiding phage 
display libraries" (Hoogenboom and Winter. J. Moi Biol. 227:381 (1991); Marks et aL X Mot. Biol., 222:581 
(1991)1. The techniques of Cole.cf at. and Bocmcr et at. are also available for the preparation of human 
monoclonal antibodies (Cole et at., Manoctonat Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985); 
Boemcr«i2/.. J. Immtnot.. 142(1):86.95 (1991); US. 5.750, 373]. Similarly, human antibodies can be made 
by introducing of human immunoglobulin loci into iran.<{gcmc animals, eg-, mice in which the endogenous 
immunoglobulin genes have been panially or completely inactivated. Upon challenge, human antibody 
production is observed, which closely resembles ihai seen in humans in all respects, including gene 
rearrangement, assembly, and antibody rcpcnoirc. This approach is described, for example, in U.S. Patent 
Nos. 5.545,807: 5.545.806: 5.569,825; 5,625,126: 5,633.425: 5,661.016. and iii the following scientific 
publications: Marks et ui:, Bio/Technology jO, 779-783 (1992): Lonbcrg et at.. Nature 368: 856-859 (1994); 
Morrison. Nature 368. 812-13 (1994): Fishwild ct ui.. Nature Biotechnolosy \±. 845-51 (1996): Ncubcrgcr, 
Nature Biotecknotogy \A. 826 (1996): Lonberg and Huszar, Intern. Rev, Immunol. 13 65-93 (1995). 

The antibodies may ako be affinity mamrcd using known selection and/or mutagenesis methods as 
described above. Preferred amnity mamred antibodies have an affinity which is five limes, more preferably 10 
times, even more preferably 20 or 30 times greater than the starting anubody (generally murine, humanized or 
human) from which the mamrcd antibody is prepared. 

4. Bispeciric Antibodies 

Bispecific antibodies arc monoclonal, preferably human or humanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities may be for 
the PRO. the other one is for any other antigen, and preferably for a ccU-surfece protein or recqjior or receptor 
subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant 
production of bispecific antibodies is based on the coexpicssion of two immunoglobulin heavy-chain/light- 
chain pairs, where Ac two heavy chams have different specificities (MOstein and Cuello. Mimre. 305:537-539 
[1983]), Because of the random assortment of immunoglobulin heavy and light chains, dicse hybridomas 
(quadromas) produce a potential mixture of ten different antibody molecules, of which only one has the coirect 
bispecific structure. The purification of the correct molecule b usually accon^lished by affinity 
cbromatogr^hy steps. Similar procedures are disclosed in WO 93A)8829, published 13 May 1993, and in 
Traunecker et aL, EMBOJ., 10:3655-3659 ( 1 991). 

Antibody variable domains with the desired binding spccificUies (antibody-andgen combining sites) 
can be fiised to imnnmc^obulin constant domain sequences. The fiiston pieferably is with an immunoglobuHn 
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heavy^hain constant domain, comprising at feast pan of the hinge. CH2. and CH3 regions. It is prefeired to 
have the first heavy-chain constant region (CHI) containing the site neccssaiy for iight-cfaaia binding pttsem 
in at least one of the fiisions, DNAs encoding the immunoglobulin heavy-chain fusions and. if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are cotransfcctcd into a suitable 
hosi organism. For further details of generating bispecific antibodies sec. for example, Suresh et a!.. Methods 
in Easmoiogy, 121:21 0 ( 1 986). 

According to another approach described in WO 96/270! 1, the interface between a pair of antibody 
molecules can be engineered to maximize the percentage of hetcrodimers which arc recovered from 
recombinant ccU culture. The preferred interface comprises at least a pan of the CH3 region of an amibody 
constant domaiiL In this method, one or more small amino acid side chains from the interface of the first 
antibody molecule are replaced with larger side chains {e.g., tyrosine or tryptophan). Compensatory "cavities** 
of identical or similar size to the large side chain(s) arc created on the interface of the second antibody 
molecule by replacing large amino acid side chains with smaller ones {eg,, alanine or threonine). This 
provides a mechanism for increasing the yield of the hetcrodimcr over other unwanted end-products such as 
homodimers. 

Bispccilic anubodics can be prepared as full length antibodies or antibody fragments ica,. H^Wh 
bispecific antibodies). Techniques for gcncratmg bispecific anixbodies from antibody fragments have been 
described in the literature. For example, bispecific antibodies can be prepared can be prepared u.sing chemical 
linkage, Brcnnan «r/ ai. Science 229:81 (1985) describe a procedure wherein intact antibodies arc 
proieolyticaily cleaved to generate F(ab'). fragments. TTiesc fragments arc reduced in the presence of Uic 
dithiol complexing agent sodium arsenite to stabilize vicinal dithiok and prevent intcrmolccubr disulfide 
formation. The Fab* fragments generated are then convened to thioniirobcnzootc (TNB) derivatives. One of 
the Fab*-TNB derivatives is then reconvened to the Fab -thiol by reduction with mcrcaptoethylaraine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to fonn the bispecific antibody. The 
bi!q)ecific antibodies produced can be used as agents for the selective immobilization of enzymes. 

Fab' fragments may be directly recovered from E. coli and chemically coupled to fonn bi.specific 
antibodies. Shabby et ui, X Exp. Mwd, 175:217-225 (1992) describe the production of a fully humanized 
bispecific antibody F(ab*)5 molecule. Each Fab' fragmeni was separately secreted &om E. coli and subjected 
to directed chemical coupling in vitro to fonn the bispecific antibody. The bispecific antibody dius fonncd was 
able to bind to cells overexpressing the ErbB2 receptor and nonnal human T cells^ as well as trigger die lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various technique for making and isolating bispecific anUbody fragments directly from recombinant 
cell culnire have also been described. For example, bispecific antibodies have been produced using leucine 
zippers. Kostclny et ai, J. Immunol. 148 (5): 1547-1553 (1992). The leucine zq>per peptides from the Fos and 
Jun proteins were linked to die Fab' portions of two difTerent antibodies by gene fusion. The antibody 
homodimers were reduced at die hinge region to form monomers and then re-oxidized to form the antibody 
heterodimcrs. Tliis method can also be utilized for the production of antibody homodimers. TTie "diabody" 
technology described by Hollinger et ai, Proc NaU. Acad. ScL USA 90:6444-6448 (1993) has pnmdcd an 
altcniative mechanism for making Wspe^^ The fiagmeata comprise a hcavychaih 

variable domain (Vh) connected to a Jight-chain variable domain (VJ by a linker which is too short to allow 
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pairing bciwecn the two domains on the same chain. Accordingiy, the V„ and V,. domains of one fragment 
are forced to pair with the complcmemary Vj. and Vh domoins of another fragment, thereby forniing two 
aniigen-binding sites. Another strategy for making bispecific anubody fragments by the use of single^chain Fv 
(sFv) dimcrs has also been reported. Sec. Gmbcr et at, J, Immunol. 152:5368 (1994). 

Antibodies with more dian two valencies are conicmplatccL For example, trispccific amibodies can be 
prepared. Tun et aL J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies may bind to two different epitopes on a given PRO polypcpide 
herein. Alternatively, an anti-PRO arm may be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.^,. CD2, CD3. CD28. or B7). or Fc receptors for FgG (FcyR). 
such as FcyRI (CD64), FcyRlI (CD32) and FcrRIIl (CD16) so as to focus cellular defense mechanisms to the 
cell expressing the particular PRO polypeptide. Bispecific antibodies may also be used to localize cytotoxic 
agents to cells which express a pantcular PRO polypeptide. These antibodies possess a PRO polypeptide - 
binding aim and an arm which binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, 
DOTA. or TETA. Another bispecific antibody of interest binds the PRO polypeptide and further binds tissue 
factor (TF). 

5. Heteroconiuiiare Amibodies 

Heteroconjugaic antibodies arc composed of two covaienlly joined antibodies. Such antibodies have, 
for example, been proposed to target immune system cells to unwanted cells fU.S. Patent No. 4.676,980). and 
for treatment of HIV infection fWO 91/00360; WO 92/200373: EP 03089]. It is contemplated ihat the 
antibodies may be prepared in vitro using known methods in synthetic protein chemistry, including those 
involving crosslinking agents. For example, immunoioxins may be constructed using a disulfide exchange 
reaction or by forming a thiocthcr bond. Examples of suitable reagents for this purpose include iminoihiolate 
and methyl-4-mcrcaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4.676.980. 

6. . EfTeetor fimciion enitineering 

It may be desirable to modify the aritibody of the invention with respect lo cflcctor hinciion. so as lo 
enhance the cffcciivencsii of the antibody in trealine an immune related disease, for example. For example 
cysteine restduets» may be introduced in the Fc region, thereby allowing interchain disulfide bond formation in 
this region- The homodimeric antibody thus generated may have improved imcmalization capability and/or 
increased complement-mediated cell killing and antibody-dcpendent cellular cytotoxicity (ADCC). See Caron 
et aL J. Exp Med. 176:! 191-1 195 (1992) and Shopes. B. Jl Immunol. U8:2918.2922 (1992). Homodimeric 
antibodies with enhanced anti-mmor activity may also be prepared using hcterobifunctional cn>ss-linkeis as 
described in Wolff a at Cancer Research 53:2560-2565 (1993). Alternatively, an amibody can be engineered 
which has dual Fc regions and may thereby haye enhanced complemem lysis and ADCC capabiliUes. See 
Stevenson et aL Anti-Cancer Drug Z>eji5rt_3:2 19-230 (1989). 

7. Immtmoconjugates 

The invention also pertains to immunoconjogates comprising an antibody conjugated to a cytotoxic 
agent such as a chemotherapeutic agent, toxin (e.g„ an enzymaiicaUy active toxin of bacterial, fungal, plant or 
animal origin, or fragments diefeof)» or a radioactive isotope {Le., a radioconjugate). 

Chemother^icutic agents useful in the genenuiott of suc:h tnmnmoconjugates have been diiscribed 
above. Enzymatically active toxins and fiagmeats diereof which can be used inchide diphtheria A chain. 
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nonbinding active fragments of diphtheria toxin, exotoxin A chain (from Psettdomonas aeruginosa), ricin A 
chain, abrin A chain, modccdn A chain, alpha-sarcin, Aleurites fordU proteins, diantbin proteins, FhytoUtca 
amencana proteins (PAPl, PAPII. and PAP-S), mcmordica charantia inhibitor, curcin, croiin, sapaonaria 
officinalis inhibitor, geionin, mitogeilin. restrictocin, phenomycin, cnomycin and Ihc tricothecenes. A variety 
of radionuclides are avaihtble for the production of radioconjugated antibodies. Examples tnchide '"Bi. "'l 
"•ln,*Yand'«Rc, 

Conjugates of the antibody and cytotoxic agcni arc made using a variety of bifiinctionaJ protein 
coupling agents such as N-succinimidy!-3-(2-pyridyldithiol) propionate (SPDP), iminotfaiolane (IT), 
biftinctiona! derivatives of imidocsicrs (such as dimethyl adipimidatc HCL). active esters (such as 
disuccinimidyl suberate). aldehydes (such as gluiaraldehydc), bis-azido compounds (such as bis (p- 
azidobenzoyl) hexanediaroine). bis-diazonium dcrivaiives (such as bis.(p.diazoniumbcnzoyl). 
ethylencdiamine). diisocyanates (such zs tolyenc 2.6-diisocyanate), and bLvactive fluorine compounds (such as 
20 U5-difluoro-2,4-dinitroben2eiic). For example, a ricin immunotoxin can be prepared as described in Viietla et 

at . Science 238: 1098 (1987). Carbon- 14-labeled l-isothiocyanatobcnzyl-B-methyldieihylene 
tnamincpeniaacciic acid f MX-DTPA) is an exemplary chelating agent for conjugation of radionucleotidc to the 
antibod>. Sec WO94/n026. 

In another embodiment, the antibody may be conjugated to a -receptor" (such sirepiavidin) for 
utilization in tissue pretargcting wherein the antibody-receptor conjugate is administered to the patient, 
followed by removal of unbound conjugate from the circulauon using a clearing agent and then administration 
20 of a "ligand- (e.g., avidin) which is conjugated to a cytotoxic agent (e.g.. a radionucleotide). 
8. ImmunolitKisomes 

30 proteins, antibodies, etc. disclosed herein may also be formulated as immunoliposomes. 

Liposomes containing the antibody arc prepared by methods known in the an, such as described in Epstein er 
al.. Proc. Natl. Acad. Sci. USA. Z2ii6B^ (1985); Hwang ei ai. Proc, Natl Acad. Sci. USA. 77:4030 (1980); 
25 and U.S. Pat. Nos. 4.485,045 and 4.544,545. Liposomes with enhanced circulation time are disclosed in US. 
Patent No. 5.013.556. 

Particularly u.seful liposomes can be generated by the reverse phase e%'aporation method with a lipid 
composition comprising phosphatidylcholine, cholesterol and PEG-derivatized phosphatidylcthanolaminc 
(PEG-PE). Liposomes are extmded through filters of defined pore size to yield liposomes with the desired 
diameter. Fab' fragments of the antibody of the present invention can be conjugated to the liposomes as 
40 ^ . described in Martin ei aLj. Biol Chenu 257: 286-288 (1982) via a disulfide interchange reaction. A 

chcmotherapeutic agent (such as doxorubicin) may be optionally contained within the liposome. See Gabizon 
et al., J. National Cancer Inst. 81^ ( 1 9) 1484 ( 1 989). 
M. Phannaceutical Compositions 
^ 35 The wdve PRO molecules of the invention (c.^.. PRO polypeptides, and-PRO antibodies, and/or 

variants of each) as well as other molecules identified by the scieening assays disclosed above, can be 
administered for the treatment of immune related diseases, in the form of pharmaceutical compositions. 

Therapeutic formulations of the active PRO molecule, preferably a polypeptide or antibody of the 
tnvetttion, ate prepared for storage by mixing the active molecule having the desired degree of purity witfi 
optional phaixnaceuticaUy accqjtable carriers, excipients or stabilaws (Remington's Pharmaceutical Sciences 
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16th edidon. Osol. A. Ed. 11980]), in the form of lyophilizcd forrouiations or aqueous solutions. Acceptabte 
Ganiexs, excipients. or stabilizers are nontoxic to recipients ai the dosages and concentrations employed, aiod 
include buffers such as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and 
mediionine; preservatives (such as octadecyldimeihylbcnzyl ammonium chloride: hexameihonium chloride; 
benzalkonium chloride, benzetfaonium chloride; phenol butyl or benzyl alcohol: alkyt parabens such as methyl 
or propyl paraben: catechol; rcsorcinol; cyclohcxanol; 3-pcnianol; and m-crcsol); low molecular weight (less 
than about 10 residues) polypeptides: proteins, such as scrum albumin, gelatin, or immunoglobulins; 
hydiophUic polymers such as poiyvinylpynolidone: amino acids such as glycine, glutamine. asparaginc, 
histidinc. argininc, or lysine; monosaccharides, disaccharides. and other carbohydrates including glucose, 
inannosc. or dextrins; chelating agents such as EDTA; sugars such as sucrose. mannitoL trehalose or sorbitol; 
salt-foiming counter-ions such as sodium; metal complexes (e.g., Zn-protein complexes); and/or non-ionic 
surfactants such as TWEEN^". PLURONICS"^* or polyethylene glycol (PEG). 

Compounds identified by the screening assays disclosed herein can be formulated in an analogous 
manner, using standard techniques well known in the art. 

Lipofections or liposomes can also be used to deliver the PRO molecule into cells. Where anribody 
fragments arc used, the smallest inhibitory fragment which specifically binds to the binding domain of die 
target protein is preferred. For example, based upon the variable region sequences of an antibody, peptide 
molecules can be designed which reuin the ability to bind the target protein sequence. Such peptides can be 
synthesized chemically and/or produced by recombinant DNA technology (see. e.g.. Marasco et aL Proc Natl 
Acad. Sci. USA 90. 7889-7893 (19931). 

The formulation herein may also contain more than one active compound as necessary for the 
particular indication being treated, preferably those with complementary activities that do not adversely affect 
each other. Alternatively, or in addition, the composition may comprise a cytotoxic agent, cytokine or growth 
inhibitory agent. Such molecules are suitably present in combination in amounts that arc effective for the 
purpose intended. 

The active PRO molecules may also be entrapped in microcapsules prepared, for example, by 
coacer>aiion techniques or by interfacial polymerization, for example, hydroxymcihylcellulose or gelatin- 
microcapsules and poly-(methylmeihacylate) microcapsules, respectively, in colloidal drug delivery systems 
(for example, liposomes, albumin micrasphenes. microemulsions, nano-particles and nanocapsules) or in 
macroemuUions. Such techniques are dltclosed in Remington's Pharmaceutical Sciences I6tb edition. Osol, 
A. Ed. (1980). 

The foimulations to be used for in vivo adminisuraiion must be sterile. This is readily accomplished 
by ftltrstion through sterile filtration membranes. 

Sustamed-fciease prqiarations or the PRO molecules may be prepared. Suitable examples of 
sustained-iclease preparations mchide semipermeable matrices of solid hydrophobic polymers containing die 
antibody, which matrices aie in die form of shaped articles, e.g.. films, or microcapsules. Examples of 
sustained-release matrices inchxde polyesters, hydrogels (for example, poly(2-hydroxyethyl-raethaciylate), or 
poly<vinylalcohol)). polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y-cthyl-L- 
ghitamate, non-degiadable ethyiene-vinyl acetate, degradable lactic acid-glyoolic acid copolymas such as die 
LUPftON DH»0T'** (iiyectable mioosphcKs eomposed of lacdc acid-glycolic acid copolymer and leuprolide 
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acetate), and poiy-D-(-)-3-hydroxybutyric acid. While polymers such as cihylcnc-vinyl acetate and lactic acid- 
giycoHc acid enable release of molecules for over 100 days, cenain hydrogels release proteins fi>r shoner time 
periods. When encapsuJatcd antibodies remain in the body for a long time, they may denature or aggregate as a 
result of exposure to moisture at 37*C, resulting in a loss of biological activity and possi*ble changes in 
immunogeniciiy. Rational strategies can be devised for stabilization depending on the meefaanism involved. 
For example, if the aggregation mechanism is discovered to be intermolecular S-S bond formation through 
thio-disulfidc interchange, stabilization may be achieved by modifying sulfhydryl residues, lyophilizing from 
acidic solutions^ controlling moisture content, using appropriate additives, and developing specific polymer 
matrix composidons. 

N, Methods of Treatment 

It is contemplated that the polypeptides, antibodies and other active compounds of ihc present 
invenrion may be used to treat various immune related diseases and conditions, such as T cell mediated 
diseases, including those characterized by infiltration of infiammaiory cells into a tissue, stimulation of T-ccU 
proliferation, inhibition of T-cell proliferation, increased or decreased vascular pcnncabiiity or the inhibition 
thereof 

Exemplary conditions or disorders to be treated with ihc polypeptides, antibodies and other 
compounds of the invention, include, but arc not limited to systemic lupus crythematosis. rheumatoid anhntis. 
juvenile chronic arthritis, osteoanhritis, spondyloanhropathics. systemic sclerosis (sclerodciroa), idiopathic 
inflammatory myopathics (dcmiatomyosiiis, polymyositis). Sjogren's syndrome, systemic vasculitis, 
sarcoidosis, autoimmune hemolytic anemia (immune pancytopenia, paroxysmal nocmraal hemoglobinuria), 
autoimmune thrombocytopenia (idiopathic thrombocytopenic purpura, immune-mediated thrombocytopenia), 
thyroiditis (Grave's disease. Hashimoto's ihyroidiiis. juvenile lymphocytic thyroiditis, atrophic thyToidilis)» 
diabetes mellims. immune-mediated renal disease (glomerulonephritis, mbuloinierstitial nephritis), 
demyelinating diseases of the cenural and peripheral nervous systems such as multiple sclerosis, idiopadiic 
demyelinaiinn polyneuropathy or Guillain-Barre syndrome, and chronic inflammatory demyelinating 
polyneuropathy, hepatobiliary diseases such as infectious hepatitis (hepatitis A. B, C. D. E and otl)cr non* 
hepatoiropic viruses), autoimmune chronic active hepatitis, primary biliary cirrhosis, granulomatous hepatitis, 
and sclerosing cholangitis, inflammatory bowel disease (ulcerative colitis: Crohn's disease), gluten-sensitive 
enteropathy, and Whipple's disease, autoimmune or immune-mediated skin diseases including bullous skin 
diseases, eiythema multifome and contact deimatitis, psoriasis, allergic diseases such as asduna, allergic 
rhinitis, atopic dermatitis, food hypersensitivity and unicaria. immunologic diseases of die lung such as 
eosinophilic pneumonias, idiopathic pubnonary fibrosis and hypersensitivity pneumonitis, transplantation 
associated diseases including graft rejection and graft -veisus-host-disease. 

In systemic lupus erythematosus, the central mediator of disease is the production of auto-reactive 
antibodies to self proteins/tissues and the subsequent generarion of immune-mediated inflammation, antibodies 
either directly or indirectly mediate tissue injury. Though T lymphocytes have not been shown to be direcrty 
involved in tissue damage, T lymphocytes are required for the development of auio-rcactive andbodies. The 
genesis of the disease is dnis T lymphocyte dependent. Multiple organs and systems are affected clinically 
tndudtog kidney, hing. musculoskeletal system, mucocutaneous, eye. central nervous system, caidiovasciilar 
system, gasitointcstinal tract, bone marrow and blood. 
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Rheumatoid arthhtis (RA) is a chronic systemic autoimmune inilammatory disease that mainly 
involves the synovial membrane of' multiple joints with resultant injury lo the articular cartilage. The 
pathogenesis is T lymphocyte dependent and is associated with the production of rfieumatoid factors, auto- 
antibodies directed against self IgG. with the resultant formation of immune complexes that attain high levels 
in joint fluid and blood. These complexes in the joint may induce the marked tofUtrate of lymphocytes and 
monocytes into the synovium and subsequent marked synovial changes; the joint space/fluid if infiltrated by 
similar cells with the addition of numerous neutrophils. Tissues affected are primarily the joints, often in 
symmetrical pattern. However, extra-articular disease also occurs in two major fonos. One fonn is the 
development of extra-articular lesions with ongoing progressive joint d»ease and typical lesions of pulmonary 
fibrosis, vasculitis, and cutaneous ulcers. The second form of extra-anicular disease is the so called Felly's 
syndrome which occurs late in the RA disease course, sometimes after joint disease has become quiescent and 
involves the presence of neutropenia, thrombocytopenia and splenomegaly. This can be accompanied by 
vasculitis in multiple organs with formations of infarcts, skin ulcers and gangrene. Patients often ako develop 
rheumatoid nodules in the subcutis tissue overlying affected joints; the nodules late stage have necrotic centers 
surrounded by a mixed inflammatory cell infihratc. Other manifestations which can occur in RA include: 
pericardiiis. pleuriiis, coronarv' arteritis, iniestitial pneumonitis with pulmonary fibrosis, keratoconjunctivitis 
sicca, and rhL>matoid nodules. 

Juvenile chronic arthritis is a chronic idiopathic innammatory disease which begins often at less than 
16 years of age. Its phenotype has .some similariiics lo RA; some paiicms which are rhcmatoid factor positive 
are classified as juvenile rheumatoid arthriii.s. Tlic disease is sub-classified into three major categories: 
paucianicular. polyarticular, and syjttemic. The arthritis can be severe and is typically destructive and leads to 
joint ankylosis and retarded growth. Other manifestations can incltide chronic anterior uveitis and systemic 
amyloidosis. 

Spondyloarthropathies are a group of disorders with some common clinical features and the common 
a&sociaiion with the expression of KL/\-B27 gene product. The disorders include: ankylosing sponylilis. 
Rcitcr's ."jyndromc {reactive anhriiisi, unhriti.s as-sociaied with inflanunatory bowel disease, spondylitis 
associated with psonasis. juvenile on.sci spondyloanhropadiy and undiCferenuated spondyloanhropatby. 
Distinguishing feamres include sacroileitis with or without spondylitis; inilammatory asymmetric arthritis: 
association with HLA-B27 (a serologically defmcd allele of the ULA-B locus of class I MHC); ocular 
inflammation, and absence of autoantibodies associated with other rheumatoid disease. The cell most 
implicated as key to induction of the disease is the CD8+ T lymphocyte, a cell which targets antigen presented 
by class 1 MHC molecules. CD8+ T cells nay react against the class 1 MHC allele HJLA-B27 as if it were a 
foreign peptide expressed by MHC class I molecules. It has been hypothesized that an epitope of HLA-B27 
may mimic a bacterial or other microbial antigenic epitope and thus induce a CD8+ T cells response. 

Systemic sclerosis (scleroderma) has an unknown etiology. A hallmark of the disease is induration of 
the skim likely this is induced by an active inflammatory process. Scleroderma can be localized or systemic: 
vascular lesions ore common and endothelial cell injury in the microvasculamre is an early and important event 
in the development of systemic sclerosis: the va.<;cular injury may be immune mediated. An immunologic basis 
is implied by the prese n ce of mononuclear cell infiltrates tn the cutaneous lesions and the presence of anti- 
nuclear antibodies in many patients. ICAM-1 U often upregulated on the celt surfbce of fibroblasts in sidn 
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lesions suggesting that T cell imcraciion with these cells may have a role in the pathogenesis of the disease. 
Other oi^ans involved include: the gastroimcstinal tract: smoodi muscle atrophy and fibrosis resulting in 
abnoimal pcrisialsis/motility; kidney: concentric subendothelial intimal proliferadon affecring small arcuate 
and interlobular* ancrics with resultant reduced renal cortical blood flow, results in proteinuria, azotemia and 
hypertension: skeletal muscle: atrophy^ interstitial fibrosis: inflammation; lung: intcrstirial pneumonitis and 
interstitial fibrosis: and hean: coniracdon band necrosis, scaning/fibrosis. 

Idiopathic inflammatory myopathics mcluding dcrraatomyosiris. polymyositis and others are disorders 
of chronic muscle inflammation of unknown etiology resuidng in muscle weakness. Muscle 
mjury/inflammation is often symmetric and progressive. Autoantibodies are associated with most forms. 
These myositis-spccific autoantibodies arc directed against and inhibit the function of components, proteins 
and RNA*s. involved in protein synthesis. 

Sjogren's syndrome is due to immune-mediated inflammation and subsequent functional destruction 
of the tear glands and salivary glands. The disease can be associated with or accompanied by inflammatory 
conneciivc tissue diseases. The disease is as.sociated with autoantibody production against Ro and La antigens, 
bodi of which are small RNA-protcin complexes. Lesions result in kcraioconiunciivitLs sicca, .xerostomia, with 
other manifestations or associaiions including btlary cirrhosis, peripheral or sensoiy neuropathy, and palpable 
purpura. 

Systemic x-asculitis are diseases in which die primary lesion is inflammaUon and subsequent damage 
to blood vessels which results in ii>chcmia'necrosi.vdcgencraiion to lussucs suppUcd by ihe affected vessels and 
eventual end-organ dysiunciion in some ca.ies. Vasculiiides can also occur as a secondary lesion or sequelae to 
odier immunc-inflammaioiy mediated di.seases such as rheumatoid arthritis, systemic sclerosis, etc.. 
particularly in diseases also associated wiih the formaiion of immune complexes. Diseases in die primary 
systemic vasculitis group include: systemic necrotizing vasculitis: polyarterids nodosa, allergic angiitis and 
granulomatosis, polyangiiiis: Wegener's granulomatosis: lymphoroatoid granulomatosis: and giant cell arteritis. 
Miscellaneous vasculiiides include: mucocutaneous lymph node syndrome fMLNS or Kawasaki's disease), 
isolated CNS vasculitis. Bchci's disease, diromboangiuis obliteran.s (Buerger's discascJ and cutaneous 
necronzing vcnuliiis. The pathogenic mechanism of most of the types of vascuUtis listed is belic\'ed to be 
primarily due to the deposition of immunoglobulin complexes in the vessel wall and subsequent induction of 
an inflammatory response eidier via ADCC, complement activation, or bodL 

Sarcoidosis is a condition of unknown etiology which is characterized by the presence of epithelioid 
granulomas in nearly any tissue in the body; involvemcm of die lung is most common. The pathogenesis 
involves die persistence of activated macrophages and lymphoid ceils at sites of the disease with subsequent - 
chronic sequelae resultant from die release of locally and sysiemicaily active products released by these celt 

types. ^ 

Autoimmune hemolytic anemia including autoimmune hemolytic anemia, immune pancytopema. and 
paroxysmal nocmral hemoglobinuria is a result of production of anribodtes diat react widi antigens expressed 
on die surface of red blood cells (and in some cases odier blood cells including platelets as well) and is a 
reflection of die removal of diose antibody coated cells via complement mediated lysis and/or ADCC/Fc- 
receptor-mediated mechanisms. 
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In autoinunune thrombocytopenia including ihrombocyiopenic purpura, and immune-mediated 
thrombocytopcDia in other clinical settings, platelet destraction/rcmoval occurs as a result of either antibody or 
complement attaching lo platelets and subsequent removal by complement lysis. ADCC or FC-recepior 
mediated mechanisms. 

Thyroiditis including Gravels disease. Hashimoto's thyroiditis, juvenile lymphocytic tfayioiditis. and 
atTtjphic thyroiditis, arc the result of an autoimmune response against thyroid antigens with production of 
antibodies that react with proteins present in and often specific for the thyroid gland. Experimental models 
exist including spontaneous models: rats (BUF and BB rats) and chickens (obese chicken strain): inducible 
models: immunization of animals with either ihyroglobulin. thyroid microsomal antigen (thyroid peroxidase). 

Type I diabetes mcUims or insulin-dependent diabetes is the autoimmune destruction of pancreatic 
islet (3 cells: this destruction is mediated by auto-antibodies and auto-reactive T cells. Antibodies to insulin or 
the insulin receptor can also produce the phenotype of insulinonon-responsiveness. 

Immune mediated renal diseases, including filomcrulonephriiis and tubulointerstitial nephritis, arc the 
result of antibody or T lymphocyte mediated injury to renal tissue either directly as a result of the production of 
autoreactive antibodies or T ccILs against renal antigens or indirectly as a result of the deposition of antibodies 
and/or immune complexes in the kidney that arc reactive against other, non-renal antigens. Thus other 
immune-mediated diseases that result in the formation of immunc-complciics can also induce immune 
mediated renal disease as an indirect sequelae. Both direct and indirect immune mechanisms result in 
inflammatory response that produces/induces lesion development in renal tissues with resultant organ function 
impairment and in some cases progression to renal failure. Both humoral and cellular immune mechanisms can 
be involved in the pathogenesis of lesions. 

Demyetinating diseases of the central and peripheral nervous systems, including Multiple Sclerosis: 
idiopathic demyelinating polyneuropathy or Guillain-Barre syndrome: and Chronic Inflammatory 
Demyelinating Polyneuropathy, are believed to have an autoimmune basis and result in nerve demyclinaiion as 
a result of damage caused to oligodendrocytes or to myelin directly. In MS there is evidence to suggest that 
disease induction and progression is dependent on T lymphocyres. Multiple Sclerosis is a demyelinating 
disease that is T lymphocyte-dependent and has either a rclapsing-remitting course or a chronic progressive 
course. The etiology is unknown: however, viral infections, genetic predisposition, environment, and 
autoimmunity all contribute. Lesions contain infiltrates of predominantly T lymphocyte mediated, microglial 
cells and infiltrating macrophages: CD4+T lymphocytes are the predominant cell type at lesions. The 
mechanism of oligodendrocyte cell death and subsequent demyeltnation is not known but is likely T 
lymphocyte driven. 

Inflammatory and Fibrotic Lung Disease, including Eosinophilic Pneumonias; Idiopathic Pubmmaiy 
Fibrosis, and Hypersensitivity Pneiunonitis may involve a disregulated inunime-inflammatoiy response. 
Inhibition of that response would be of therapeutic benefit* 

AutDimmime or Immune-mediated Skin Disease including Bullous Skin Diseases, Erydiema 
Multiforme, and Contact Dermatitis are mediated by auto-antibodies, the genesis of which is T lymphocyte- 
dependenL 

Psoriasis is a T lymphocyte-mediated infiammatoiy disease. Lesions contain mfiltraies of T 
lymphocytes, macrophages and antigen processing cells, and some neutrophils^ 
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Allergic diseases, including asihma; allergic rhinitis: atopic dcnnatiiis: food hypersensitivity; and 
urticaria arc T lymphocyte dcpcndcnL These diseases are predominantly mediated by T lymphocyte induced 
inflammation. I gE mcdiaicd-inflammation or a combination of both. 

Transplantation associated diseases, including Graft rejection and Graft-Vcrsus-Host-Discasc 
(GVHD) are T lymphocyte-dependenn inhibition of T lymphocyte function is amelioradvc. 
Other diseases in which intervention of the immune and/or inflammatory response have benefit arc infecdous 
disease including but not limited to viral infection (including but not limited to AIDS, hepatitis A, B. C. D, E 
and hopes) bacteria! infection, fimgal infections, and protozoal and parasitic infections (molecules (or 
derivatives/agonists) which stimulate the MLR can be utilized therapemically to enhance the immune response 
to infectious agents)* diseases of immunodeficiency (moleculcs/derivatives/agonists) which stimulate the MLR 
can be utilized therapeutically to enhance die immune response for conditions of inherited, acquired, infectious 
induced (as in HIV infection), or iatrogenic {i.e., as fiom chemotherapy) immunodeficiency), and neoplasia. 

It has been demonstrated that some human cancer patients develop an antibody and/or T lymphocyte 
response lo antigens on neoplastic cells. It has also been shown in animal models of neoplasia that 
enhancement of the immune response can nssuli in rejection or regression of thai particular neoplasm. 
Molecules iliai enhance the T lymphocyte response in the MLR have utility in vivo in enhancing the immune 
response against neoplasia. Molecules which enhance the T lymphocyte proliferative response in the MLR (or 
small molecule agonists or antibodies that affected the same receptor in an agonistic fashion) can be used 
therapeutically to u-cai cancer. Molecules that inhibit the lymphocyte response in the MLR also function in 
vivo during neoplasia to suppress the immune response lo a neoplasm; such molecules can either be expressed 
by the neoplastic cells themselves or their expression can be induced by the neoplasm in other cells. 
Antagonism of such inhibitory molecules (either witii antibody, small molecule anbigontsts or other means) 
enhances immune-mediated mmor rejection. 

Additionally, inhibition of molecules with proinflammatory properties may have therapeutic benefit in 
rcperfusion injury: stroke; myocardial infarction: aUierosclcrosis; acute lung injury: hemorrhagic shock: bum: 
sepsis/septic shock: acute mbular necrosis; cndomeniosis: degenerative joint disease and pancreaiis. 

The compounds of the present invention, e.^.. polypeptides or antibodies, arc administered to a 
mammal, preferably a human, in accord with known mcdiods, such as intravenous administration as a bolus or 
by continuous infusion over a period of time, by intramuscular, intrapcritoneaL intracerobrospinaL 
subcutaneous, intra-aiticuhr. intrasynovial. intrathecal. oraL topical, or inhalation (intranasal, imrapulraonary) 
routes. Intravenous or inhaled administration of polypeptides and antibodies is preferred. 

In inummoadjuvant therapy^ other therapeutic regimens, such administration of an anti-cancer agent 
may be combined with die administration of the proteins, antibodies or compounds of die instant invention. 
For example, die patient to be treated widi a the immunoadjuvant of the invention may also receive an anti- 
cancer agent (chemodierapeutic agcm) or radiation tfierapy. Preparation and dosing schedules for such 
chemoUunpeutic agents may be used accordmg to manufaenirers' instructions or as deteimined empirically by 
die skilled practitioner. Preparation and dosing schedules for such chemodicrapy are also described in 
Chemotherapy Service Ed,, M.C. Peny. Williams & WUkins, Baltimore, MD (1992). The diemortwrapcutic 
agent may precede, or foUow administration of the immuaoadjuvant or may be gtven sifmltaneaasly therewith. 
Additionally, an anti-oestrogen compound such as tamoxifen or an anti-piogesteione such as onapristone (see, 
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EP 616812) may be given in dosages known for such molecules. 

It may be desirable to also administer antibodies against other immune disease associated or tumor 
associated antigens* such as antibodies which bind to CD20, CDl la. CD 18. ErbB2. EGFR, ErbE3. £rbB4, or 
vascular endothelial factor (VEGF). Alternatively, or in addition, two or more antibodies binding the same or 
two or more dtfferem aotigeiis disclosed herein may be coadministered to the patient. Somedines, it may be 
beneficial to also administer one or more cytokines to the patient In one embodiment, the PRO polypeptides 
are coadministered with a growth inhibitory agent. For example* the growth inhibitoiy agent may be 
administered first, followed by a PRO polypeptide. However, simultaneous administration or admrntstiation 
first is also contemplated. Suitable dosages for the growth inhibitory agent are those presently used and may 
be lowered due to the combined action (synergy) of the growth inhibitory agent and the PRO polypeptide. 

For the treatment or reduction in the severity of immune related disease, the appropriate dosage of an 
a compound of the invention will depend on the type of disease to be treated, as defined above, the severity and 
course of the disease, whether the agent is administered for preventive or ihcrapeuric purposes, previous 
therapy, iht patient's clinical history and response to the compound, and the discretion of the anending 
physician. The compound is suitably administered to the patient at one lime or over a series of treatments. 

For example, depending on ihe type and severity of the disease, about I Hfi/kg to 15 mg/kg (c.^'.. 0.1- 
20 mg.'kg) of polypeptide or antibody is an initial candidate dosage for administration to the patienL whether, 
for example, by one or more separate adminisnxitions. or by continuous infusion. A typical daily dosage might 
range from about 1 \xq/Vq to 100 mg/kg or more, depending on the factors mentioned above. For repeated 
administrations over several days or longer, depending on the condition, the treatment is .sustained until a 
desired suppression of disease symptoms occurs. However, other dosage regimens may be usefuL The 
progress of this therapy is easily monitored by conventional techniques arid assays. 

0. Anicles of Manufacmre 

In another embodiment of the invention, an article of manufacmre containing materials (e.g., 
comprising a PRO molecule) u.seful for the diagnosis or treatment of ihc disorders described above is provided. 
The aniclc nf manulacmre comprise}; a container and an instruction. Suitable containers include, for example, 
bonles. vials, syringes, and test mbes. The containers may be formed from a variety of materials such as glass 
or plastic. TIic container holds a composition which is effective for diagnosing or treating the condition and 
may have a sterile access port (for example the container may be an intravenous solution bag or a vial having a 
stopper pierceable by a hypodetmic injection needle). The active agent in the composition is usually a 
polypeptide or an antibody of the invention. An instruction or label on. or associated with, the container 
indicates that the composition is used for diagnosing or treating the condition of choice. The article of 
manufacture may further comprise a second container comprising a pharmaceutically*acccptable buffer, such 
as phosphatc-bufTered saline. Ringer's solution and dextrose solution. It may further include other materials 
desirable from a commercial and user standpoint, including other buffers, diluents, filters, needles, syringes* 
and package inserts with instnictions for use. 

P. Diagnosis and Prognosis of Immune Related Disease 

Cell surface proteins, such as proteins which ate overesqiressed in certain immune related diseases, are 
excellent targets for drug candidates or disease treatment Tlie same proteins along with seocted proteins 
e n co d ed by the genes .anQ)Iined in immune related disease states find additional use in the diagnosis and 
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prognosis of these diseases. For example, antibodies directed against the proicia producis of genes amplified 
in multiple sclerosis, cheiuiatoid arthritis, or another tmrotme related disease, can be used as diagnostics or 
prognostics. 

For example, antibodies, including antibody fiagmcnts, can be used to quaUtatively or quantitatively * 
detect the expression of proteins encoded by amplified or overexpressed genes ("marker gene products"). The 
antibody preferably is equipped with a detectable, e.g.. fluorcsceni fabcK and binding can be monitored by light 
microscopy, flow cytometry, fluorimctiy, or other techniques known in the art. These techniques are 
particularly suitable, if the overexpxessed gene encodes a cell surface protein Such binding assays are 
performed essentially as described above. 

Jn si/tt.detcction of antibody binding to the marker gene products can be performed, for example, by 
immunofluorescence or immunoelectron microscopy. For this purpose, a histological specimen is removed 
from the patient, and a labeled antibody is applied to it, preferably by overlaying the antibody on a biological 
sarnplc. This procedure also allows for determining the distribution of the marker gene product in the tissue 
examined. It will be apparent for those skilled in the art that a wide variety of histological methods are readily 
available tor in sifu detection. 

The following examples arc offered for illusuativc purposes only, and arc not intended to limit the 
scope of the present invention in any way. 

All patent and iiteramre references cited in the present specification arc hereby incorporated by 
reference in their entirety. 

EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culmre Collection. Manassas. 
V A. Unless otherwise noted, the present invention uses standard procedures of recombinant DNA technology, 
such as those described hereinabove and in the following textbooks: Sambrook et aL AMecuiar C/oning: A 
Laboraion- Manual, Cold Spring Harbor Press N.Y.. 1989; Ausubel et uL Current Fmioco/s in Molecular 
Bio/og)\ Green Publishing Associates and Wiley intcrscicnce, N.Y., 1989; Innis et aL PCR Protocols: A 
Guide to Methods and Applications. Academic Press, inc., N. Y., 1 990; Harlow et aL Antibodies: A Laboratory' 
Manual. Cold Spring Harbor Press. Cold Spring Harbor. 1988; Gait, M.J.. Oligonucleotide Synthesis, IRL 
Press, Oxford, 1984; ELI. Freshney. Aninuil Cell Culture, 1987; Coligan et aL Current Protocols in 
Immunoiogy, 1991. 

EXAMPLE 1 

Isolation of cDNA clones Encodmg Human PRO200, PRO204, PR0212, PR0216. PR0226, PRO240, 
PR0235. PR0245, PR0172, PR0273, PR0272, PR0332, PR0526. PR0701, PR036I, PR0362, PR03d3, 
PR0364, PR0356, PR053U PR0533, PRO1083. PR0865, PRO770, PR0769. PR0788, PROllU. PROI007, 
PROn84. PROI031, PR01346, PR01155. PROI250, PR01312, PROn92, PR01246. PROI283. PROn95. 
PR01343, PRdl4l8, PR01387, PRO1410. PR01917, PR01868, PRO205, PR021. PR0269. PR0344, 
PR0333, PR038I, PRO720. PR0866, PRO840. PR0982, PR0836, PROn59, PR01358, PR01325, 
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PR01338. PR01434. PR04333. PRO4302. PRO4430 and PR05727 polypeptide. 

Various techniques were employed for isolaung the cDNA clones described below. A general 
description of the methods employed follows immediately hereafter, whereas the details relating the specific 
sequences isolated is recited separaieiy for each native sequence. It is understood that the actual sequences of 
the PRO polypeptides are those which are contained within or encoded by the clone deposited with the ATCC - 
and that in die in event of any discrepancy between the sequence dcposited.and the sequence disclosed herein, 
the sequence of the deposit is the tme sequence 

ECD Homology^ 

The extracellular domain (ECO) sequences (including the .secretion signal sequence, if any) from 
about 950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. 
The EST databases included public EST databases (^.g., GenBank), a private EST database (UFESEQ*'. Incyte 
Pharmaceuticals, Palo Alto, CA). and proprietary ESTs from Geneniech. The search was performed using the 
computer program BLAST or BLAST2 [Altschul ei aL Methods in Enzymoiogy: 266: 46(M80 (1996)1 as a 
comparison of the ECD protein sequences to a 6 frame translation of the EST sequences. Those comparisons 
resulting in a BLAST score of 70 (or in some ca.scs. 90) or greater that did not encode known proteins were 
clustered and assembled into consensus DNA .sequences with the program "phrap" (Phil Green, University of 
Washington. Seattle. Washington). 

Using various ESTs. drawing from both public and private databases, a consensus DNA sequence was 
assembled. Oligonucleotides were then synthesized to identify by PCR a cDNA library that contained the 
sequence of interest and for use as probes to isolate a clone encoding the particular iwiivc sequence PRO 
polypeptide identified herein. 

In order to screen several libraries for a source of a full-length, native sequence clone. DNA from the 
libraries was screened by PCR amplification with the PCR primer pair identified below, A positive library was 
then used lo isolate clones encoding die panicular native .sequence PRO polypeptide using the probe 
oligonucleotide and one of the PCR primers. 

RNA for construction of die cDNA libraries was isolated from various human tissue libraries, 
inchiding. e.g.. fetal lung, feul liver, fetal brain, small intesdne. smoodi muscle cells, etc. The cDNA Ubraries 
used to isolated the cDNA clones were constructed by standard methods using commercially available reagents 
such as those from invitrogen. San Diego, CA. The cDNA was primed with oligo dT containing a Nod site, 
linked widi bhmt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by gel electrophoresis, 
and cloned in a defined orientation into a suitable cloning vector (such as pRKB; pRK5B is a precursor of 
pRK5D Uiat does not contain die SfU site; see. Uolmes et aL, Science, 253:1278-1280 (1991)) in die unique 
Xhol and NotI shes. The clones were sequenced using known and readily available medtodology. 

Amylase yeast screen: 

1. Pretwration of oligo dT primed cDNA h'brarv 

mRNA was isolated from various tissues ie:g„ such as those indlcatgd above under the ECD bonaology 
procedure) using reagents and protocols from Invittogen, San Diego. CA (Fast Track 2). This RNA was used to 
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generate an oiigo dT primed cDNA library in the vector pRK5D using reagents and protocols from Life 
Technologies, Gaitheisburg, MD (Super Script Plasmid System). In this procedure, the double stranded cDNA 
was sized to greater dian 1000 bp and the Sall/NotI linkcned cDNA was cloned into XhoI/NotI cleaved vector. 
pRKSD is a cloning vector that has an sp6 transcription initiation site followed by an Sfil restriction enzyme 
site pTBcediog the XhoI/NotI cDNA cloning sites. 

2. Pret?aration of random primed cDNA library 

A secondary cDNA library was generated in order to preferentially lepreseni the 5* ends of the 
primary cDNA clones. Sp6 RNA was generated from the primary library (described above), and this RNA was 
used to generate a random primed cDN A library in the vector pSST-AMY.O using reagents and protocols from 
Life Technologies (Super Script Plasmid System, referenced above). In this procedure the double stranded 
cDNA was sized to 500-1000 bp. linkered with blunt to Notl adaptors, cleaved with Sfil, and cloned Into 
Sfil/NotI cleaved vector. pSST-AMY.O is a cloning vector that has a yeasi alcohol dehydrogenase promoter 
preceding the cDNA cloning sites and the mouse amylase sequence (the mature sequence without the secretion 
signal) followed by the yeast alcohol dehydrogenase terminator, after the cloning sites. Thus. cDNAs cloned 
into this vector that are fused in frame with amylase sequence will lead to the secretion of amylase from 
appropriately translected yeast colonies. 

3. Transformation and Detection 

DNA from the library described in paragraph 2 above was chilled on ice to which was added 
electrocompeteni DHIOB bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then 
elecsroporated as recommended by the manufacmrer. Subsequently. SOC media (Life Technologies. I ml) was 
added and the mixture was incubated at 37«»C for 30 minutes. The transformanis were then plated onto 20 
standard 150 mm LB plates containing ompicillin and incubated for 16 hours (37"C). Positive colonies were 
scraped off the plates and the DNA wa.'S isolated from the bacterial pellet using standard protocols, e.g.. Cisco- 
gradient. The purified DNA was then carried on to the yeast protocols below. 

The yeast methods were divided into three categories: (I) Transformation of yeast with the 
plasmid/cDNA combined vector; (2) Detection and isolation of yeast clones secreting amylase: and (3) POL 
ampUficaiton of the insert directly from the yeast colony and purification of the DNA for sequencing and 
further analysis. 

TT» yeast strain used was HD56.5A (ATCC-90785). This strain has the following genotype: MAT 
alpha. ura3-52. teu2-3, Ieu2-I12, his3-ll, his3.|5. MAL*, SVC\ GAL*. Preferably, yeast mutants can be 
employed that have deficient post-translational pathways. Such mutants may have translocation deficient 
alleles in^ec7t, *ec72, jcc62. with tmncated secll being most preferred. Alternatively, antagonists (including 
amisense nucleotides and/or ligands) which mterfere with the normal operation of these genes, other proteins 
implicated in this post translation pathway (tf.g;. SEC61p, SEC72p. SEC62p, SEC63p, TDJlp or SSAlp-4p) or 
the complex foimatton of these proteins may also be preferably employed in comirination with the amylase- 
expressing yeast 

Transfonnatton was performed based on the protocol outlined by Giett et aL Nucl. Add Res,, 20: 1425 
(1992). Transfonned cells were then inoculated from agar into YEPD complex media broth (100 ml) and 
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grown overnight at 30''C. Tlic YEPD broth was prepared as described in Kaiser a aL Methods in Yeast 
GeneticSy Cold Spring Haibor Press. Cold Spring Haihor. NY, p. 207 (1994). Hie ovemigbt culture was then 
diluted to about 2 x 10*^06115/101 (approx. ODaoo ? 0.1) into fresh YEPD broth (500 ml) and regrown to I x lO' 
cells/mi (approx. OD«oq°0.4*0.5). 

The cells were then harvested and prepared tot tiaiisfonnation by transfer into GS3 rotcxr bottles In a 
Sorval GS3 rotor at 5.000 rpm for 5 minutes, the supernatant discarded and then rcsuspcnded into sterile 
water, and ccnuifiiged again in SO ml falcon tubes at 3.500 rpm in a Beckman GS-6ICR centrifuge. The 
supernatant was discarded and the cells were subsequently washed with LiAc/TE (10 ml. 10 mM Tris-HC:i, I 
mM EDTA pH 7.5, 100 mM Li20OCCH3). and rcsuspcnded into UAc/TE (2.5 ml). 

Transformation took place by mixing the prepared cells (100 >il) widi freshly denatured single 
stranded sahnon testes DNA (Lofenand Labs, Gaithersburg. MD) and transforming DNA (I |ig. vol, < 10 yA) 
in microftige mbes. The mixmre waii mixed briefly by vortcxing, then 40% PEG/TE (600 jil, 40% polyethylene 
glycol-4000. 10 mM Tris-HCl, 1 mM EDTA, 100 mM Li2Ac, pH 7,5) was added. This mixture was gently 
mixed and incubated at 30"^ while agitating for 30 minutes. The cells were then heat shocked at 42«C for 15 
minutes, and the reaction ves«;el centritugcd in a microftige at 12.000 ipm for 5-10 seconds, decanted and 
rcsuspcnded into TE (500 ul, 10 mM Tris-HCI. \ mM EDTA pH 7.5) followed by rcccntrifiigation. The cells 
were then diluted into TE (I ml) and aliquoLs (200 fil) were spread onto the selective media previously 
prepared in 150 mm growth plates (VWR). 

Altemaiivciy, instead of multiple small reactions, the transformation was performed using a single, 
large scale reaction, wherein reagent amounts were scaled up accordingly. 

The selective media used was a synthetic complete dextrose agar lacking uracil (SCD-Ura) prepared as 
described in Kaiser et qL Methods in Yeast Genetics, Cold Spring Harbor Press. Cold Spring Harbor. NY, p. 
208-210 (1994). Tronsfonnams were grown at 30^ for 2-3 days. 

The detection of colonics secreting amylase was performed by including red starch in the selective 
growth media. Staroh wa.s coupled to the red dye (Reactive Red- 120. Sigma) as per the procedure described 
by Btely et aL Anal. Biodiem.. |72: 176-179 (1988). The coupled starch was incoiporatcd into the SCD-Ura 
agar plates at a fmal concentration of 0. 15% (w/v). and was buffered with potassium phosphate to a pH of 7.0 
(50>100 mM final concentration). 

The positive colonies were picked and streaked across fresh selective media (onto 150 ram plates) in 
order to obtain well isolated and identifrable single colonies. Well isolated single colonies positive for amylase 
secretion were detected by direct incoiporation of red starch imo buffered SCD-Uia agar. Positive colonies 
were determined by their ability to break down stareh resuhtng in a clear halo around the positive colony 
visualized directly. 

Isolation and sequencing by standard techniques identified a yeast EST fiagmem which served as dte 
basis for additional database mining ais described below. 

4. Assembly 

The yeast EST fragment identified above was used to search various expressed sequence tag (EST ) 
databases. The EST databases inchided public EST databases {e.^, GenBank, Metck/Wash U) and a 
propriettiy EST DNA database (UFESEQ*, Incyte Pharmaeeuiscals* Pato Alio, CA). TTic search was 
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performed using the computer program BLAST or BLAST2 (Allshul et al.. Methods in Enzymohgy 
266:460-480 (1996)) as a comparison of the ECD protein sequences to a 6 frame translatioii of the EST 
sequence. Those comparisons resulting in a BLAST score of 70 (or in some cases 90) or greater that did not 
encode known proteins were clustered and assemblbd into, consensus DNA sequences with the program 
"phrap- (Phil Green. University of Washington, Seattle, Washington). 

A consensus DNA sequence was assembled relative to other EST swjuenccs using phrap. The 
consensus DNA sequence was extended using repeated cycles of BLAST and phiap to extend the consensus 
sequence as far as possible using the sources of EST sequences discussed above as well as EST sequences 
proprietary to Genentech. 

Based on this consensus sequence, oligonucleotides were synthesized; 1) to identify by PCR a cDNA 
library that contained Che sequence of interest, and 2) for use as probes to isolate a clone encoding the 
panicular PRO polypeptide. In order to screen several libraries for a fiiil-Iength clone, DNA from the libraries 
was screened by PCR amplification, as per Ausubel e/ ai. Current Protocols in Molecular Biology, with the 
PCR primer pair. A positive library was then used to isolate clones encoding the gene of interest using the 
probe oligonucleotide and one of the primer pairs. 

RNA for consmtciion of the cDNA libraries was isobied from various human ussues. The cDNA 
libraries used to isolate the cDNA clones were constructed by standard methods using commercially available 
reagenis such as those from Inviirogcn. San Diego, CA. The cDNA was primed with oligo dT containing a 
NoU site, linked with blunt to Sail hemikinased adaptors, cleaved with NolL sized appropriately by gel 
electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRK5D that does not contain the Sfil site: Holmes et dL Science, 253: 1278-1280 
(1991)) m ihc unique Xhol and NotI sites. 

Signal algorithm: 

A proprieiaiy signal sequence finding algorithm developed by Genentech. Inc was used upon 
Expressed Sequence Tags (ESTs) and on ciu.stered and assembled EST fragments from public (e.g.. GenBank) 
and/or private (Lifescq*. Incyte Pharmaceuticals. Inc.. Palo Alio, CA) databases. Tlie signal sequence 
algorithm computes a secretion signal score ba.%d on the character of the DNA nucleotides surrounding the 
first and optionally the second methionine codon(s) (ATG) at the 5'-end of the sequence or sequence fragment 
under consideration. The nucleotides following the first ATG must code for at least 35 unambiguous amino 
acids wiihout any stop codons. Jf the first ATG has the required amino acids, the second is not examined. If 
neither meets the requirement, the candidate sequence is not scored. In order ip dctennine whether the EST 
sequence contains an authentic signal sequence, the DNA and corresponding amino acid sequences 
surrounding die ATG codon arc scored using a set of seven sensors (evaluanon patameteis) known to be 
associated with secretion signals. 

The above procedure resulted in die identification of EST sequences which were compared to a 
variety of expressed sequence tag (EST) databases which included public EST databases {e.g., GenBank) and a 
pioprietaiy EST DNA database (LIFESEQ* Incyte Phamiaccuticals, Palo Alto. CA). The homology search 
was performed using ±c computer program BLAST or BLAST2 (Altshul et oL. Methods in Emymolagy 
266:460-WO (1996)). Those comparisons resulting in a BLAST score of 70 (or m some eases 90) or greater 
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that did not encode known proteins were clustered and asseniblcd into a consensus DNA sequence with the 
program "phrap" (Phil Green, University of Washington, Seattle, Washington). This lesulied in the 
identification of additional EST sequences which cither corresponded to fiill-lcngth clones, which were 
examined and sequenced or served as a template for the creation of cloning oligonucleotides which were then 
used to screen various tissue libraries resulting in isolation of DNA encoding a native sequence PRO 
polypeptide. 

A. Isolation of cDNA clones Encoding Human PRO200 (UNO 174) 

Probes based on an expressed sequence tag (EST) identified from the Incytc Pharmaceuticals database 
due to homology with VEGF were used to screen a cDNA library derived from the human glioma cell tine 
G6I. Screening may be conducted in a manner similar to the procedure disclosed elsewhere in this applicauon. 
In particular. Incytc Clone ''INCI3025I6- was used to generate the following four probes: 
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S'.ACTrCTCAGTCTCCATAAGCG-3- (JK? ID N0:3) 

5'-OAACTAAAGAGAACCGATACCAnTrCTGGCCAGGTTGTC-3' (SEQ ID NO 4) 

y-CACCACAGCGTITAACCAOG-y (SEQIDNOJ) 
y-ACAACAGGCACAGTTCCCAC-3- (SEQIDNO:6) 

Nine positives ««rc identified and characietized. Huee clones, contained the full coding region and 
were identical in sequence. Partial clones were also identified from a fetal lung library and wei» identical wiU. 
the glioma-derived sequence wid> the exceprion of one nucleotide change which did not after the encoded 
amino acid. 

For mammalian protein expression. U,e entire open reading foime (ORF) was cloned into a 
CMV-bascd expression vector. An epiiope-ug (FLAG. Kodak) and Hisudinc-tag {His8) ymc insetted 
between the ORF and stop codon. UN0174.His8 and UN0174-FLAG were tmmfecled into human embryonic 
kidney 293 cells by SuperFect (Qiagen) and pulse-labeled for 3 hours with l"S]med.ionine and ["CJcysleine. 
Both epitope-tagged proteins co-migrate when 20 microliters of l$-fold co«:entrated serum-fiee conditioned 
medium were electrophoresed on a polyacrylamidc gel (Novex) m sodium dodecyl sulfate sample buffer 
(SDS-PAGE). fhe UNOI74-IgG expression plasmid was consmicied by cloning the ORF in fioni of the 
human Fc (IgG) sequence. 

The UNOI 74-IgG plasmid was co-iransiccied with Baculogold Baculoviivs DNA (Pharmingen) using 
Upofectin (GibcoBRL) into lO' Sf9 cells grown in Hink's TOM-FH medium (JRH Biosciences) supplemented 
with 10% fblal bovine semm. Cells were incubated for 5 days at 21^. The supernatant was harvested and 
subsequently used for Ae first viral amplificaaon by infecting St9 cell, « an approximate multiplicity of 
mfection (MOl) of 10. Cells were incubated for 3 days, then supenutum. hatvested, and expression of the 
cecombinam plasmid detemiined by binding of 1 ml of supernatant to 30 (.1 of P,otein-A Sephamse CL-4D 
beads (Pharmacia) followed by subsequent SDS-PAGE analysis. The fust anplificarion .Mtpimatant was used 
to infect a 500 ml spimter eullnie of Sf9 cells grown in ESF-92I mcdimn (Expres.,ion Systems LLC) at an 
appR,ximaie MOI of 0.1. Cells were n«ated as above, except har.-ested supenutam xvas ..terile Hltered. 
Specific protein was purified by binding to Protein-A Sepharose 4 Fast Flow (Phaimacia) column. 

TTie entire nucleotide sequence of the identified clone DNA29I01 is shown in Figure 1 (SEQ ID 
NO:l). Clone DNA2910I (SEQ ID NO:l) comains a single open reading frame wi& an apparent translaUon 
mitiation site at nucleotide residues 285-287 and ending a. the stop codon (TAG) found at mtdeotide positions 
1320-1322 (Figure I. SEQ ID NO:l), as indicated by bolded underline. TT>e predicted PRO200 polypeptide 
pteeuisor {U.. UNQI74, SEQ ID N0:2) is 345 amino acids in length, has a calculated molecular weight of 
39029 daltons. a pi of 6.06 and is shown in Figure 2 (SEQ ID N0:2). Potential N-glycosyUtion sites are a. 
«mino«!id.e«dues25,S4«ri2S4. CUB domains are at amino acid residues S2.fi5. 118-125 and 260-273. 

A eDNA containing DNA encodir.g UNQ174 (SEQ ID NO;2) has been deposited with d>e ATCC on 
March 3. 1998 and has been assigned deposit number 2096S3. 

IsoUtion of cDNA clones Enco dmg Human PRO204 fUNOHg) 

Mexpressed sequence tag (EST) DNA datrt«e(UFESEQ^IocytePh«m«ceuticab^ 
was searched «>d ». EST was ideadfied. Hmm« ffctal relitn cDNA libnnes were screened »id> PGR 
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oligonucieoridc primers and confumcd by hybridization wiih synthetic oligonucleotide probe which was based 
upon the EST sequence. 
hybridization probe : 

5*-GGCATGCAGCAGCTGGACArTTGCGAGGGCrnTGCTGGCTG.y (SEQ ID N0:7) 
forward PCR primer 

5'-CTGCTGCAGAGTTGCACGAAC-y (SEQIDN0:8) 
reverse PCR primer 1 : 

y-CAGTrGtTGTTGTCACAGAGAAG-3* (SEQ ID N0:9) 

reverse PCR primer 2 : 

5'- AGTTCGTGCAACTCTGCAGCAG-3' (SEQ ID Na 10) 

A cDNA clone was identified and sequenced in entirety. The entire nucleotide sequence of the 
identified clone DNA30871 is shown in Figure 3 (SEQ ID NO:l I). Clone DNA3087M 157 (SEQ ID N0:I1) 
contains a single open reading frame widi an apparent translation initiation site at nucleotide positions 376-378 
and ending at the stop codon (TAA) found at nucleotide positions 1498-1500 (Figure 3: SEQ ID NO: 1 1), as 
indicated by boldcd underline. The predicted PRO204 polypeptide precursor (i.e.. UNQI78. SEQ ID NO: 12) 
is 374 amino acids long, has a calculated molecular weight of 39,285 daltons. a pi of 6.06 and is shown in 
Figure 4. A cDNA containing DNA encoding UNQHS (SEQ ID NO: 12) has been deposited with the ATTC 
on October 1 6. 1 997 and has been assigned deposit number 209380. 

C. Isolation of cDNA clones Encoding Human PR0212 (IJN0186> 

Use of the ECD homology procedure described above from a human fetal lung library resulted in the 
identification of the fulUcngth DNA sequence for ONA30942 (Fig. 5; SEQ ID NO: 13) and the derived protein 
sequence UN0186 (Fig. 6; SEQ ID NO: 14). 

The PCR primers (forward and reverse) and probes used in the procedure were the following: 
forward primer: 5'-C ACGCTGGTTTCTGCTTG G AG-3* (SEQ ID NO: 1 5) 

reverse primer: 5'-AGCTGGTGCACAGGGTGTCATG-3* (SEQ ID NO: 16) 

hybridization probe: ^SEQ ID NO: 1 7) 

5'-CCCAGGCACCrrCTCAGCCAGCCAGCACCTCCAGCTCAGAGCAGTGCCAGCCC-3' 

The entire nucleotide sequence of DNA30942 is shown in Figure 5 (SEQ ID NO: 13). Clone 
DNA30942 (SEQ ID NO: 13) contains a single open reading frame with an apparent translation initiation site at 
nucleotide positions 101-103 and ending at the stop codon (TGA) at positions 100M003 (Fig. 5; SEQ ID 
NO: 13). as indicated in bolded underline. The predicted PR0212 polypeptide precursor of Fig. 6 (SEQ ID 
NO: 14) is 300 amino acids long, has a calculated molecular weight of 32680 dattons and a pi of 8.70. It is 
believed dmi the PR02I2 sequence of Fig. 6 (SEQ ID NO: 14) lacks a transmembrane domain. It is also 
believed that amino acids 1 to 215 of Fig. 6 (SEQ ID N0:14) represents an ECD vMch includes four cysteine 
rich domains (CRDs). A cDNA clone containing DNA30942 (SEQ ID NO:13) has been deposited with ATCC 
(identified as DNA30942-1 134) on September 16. 1997 and has been assigned ATCC deposit no. 209254. 
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D. Isolation of cDNA clones Encoding Human PR0216 (UNO 190) 

A procedure analogous to the one above for the isolation of PR0212 can be employed to isolate 
DNA33087 (SEQ ID N0:18) (Figure 7) which encodes the PR0216 polypeptide UNQI90 <SEQ ID 
NO:19)(Figiire8). 

DNA33087 contains a single open reading frame with an apparent iranslarion initiation site nucleotide 
residues 268-270 and ending at the stop codon (TAG) are residues 1531-1533 (Fig. 7. SEQ ID NO:18). as 
indicated by bolded undcriinc. The predicted PR0215 polypeptide precursor {U„ UNQ190. SEQ ID NO:19) 
is 421 amino acids long, has a calculated molecular weight of 49492 daltons and a pi of 5.51 (Fig. 8). 

Hydropathy analysis, suggests the presence of a signal sequence at amino acid residues I to 20, 
tyrosine kinase phosphorylation sites at amino acid residues 268-274 and 300-306, and N-myristoylation site 
residue 230-235, and leucine zippers at residues 146 to 167 and 217 to 238. Altemauvcly to traditional 
isolation techniques, the DNA sequence is publicly available from GenBank as accession number ABOOOl 14 
which encodes Dayhoff protein ABOOOl 14_1. 

Allcmaiivcly siill. ihe sequence is described in Ohno et aL Biockem. Biophys, Res. Commtm. 228(2): 
411-414 (1996). A cDNA clone containing DNA33087 (identified as DNA33087-n58) has been deposited 
with the American Type Culture Collection (ATCC) on September 16, 1997 and has been assigned ATCC 
Dep. No. 209381. 

Isolation of cDNA clones Encoding Human PR0226 fUNO200) 

Use of the ECD homology procedure described above in a human fetal lung hbiary resulted in the 
identification of the fiill-length DNA sequence for DNA33460 (Figure 9; SEQ ID NO:20) and the derived 
native sequence protein UNQ200 (SEQ ID NO:2 1 ). 

DNA33460 contains a .single open reading frame with an apparent tninslaUon initiation site at 
nucleotide residues 62-64 and ending at the stop codon (TGA) at residues 1391-1393 (Fig. 9; SEQ ID NO: 20), 
as indicated by bolded underline. The prediacd PR0226 polypeptide, precursor (Le,. UNQ200. SEQ ID 
N0:2 1) is 443 amino acids long, has a calculated molecular weight of 49,391 daltons, a pi of 4.82 and is shown 
in Figure 10 as UNQ200 (SEQ ID N0:21). A cDNA clones containing DNA33460 (SEQ ID NO:20), 
designated as DNA33460-1 166. has been deposited with the ATCC on October 16, 1997 and has been assigned 
ATCC deposit number 209376. 

The oligonucleotide sequences used in the above procedure were the foUowing: 
28722.p(OU488) (SEQ ID NO: 22) 

5'-TGTGTGGACATAGACGAGTGCCGCTACCCCTACTGCCAGCACCGC-3' 

28722.f(OU489) (SEQ ID NO: 23) 

5'-AGGACTGCCATAACTrGCCTG.3' 

28722.r(OU490) (SEQ ID Na 24) 

5'-ATAGOAGTrGAAGCAGCOCTGC-3' 
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F. Isolation of cDNA clones Encoding Human PRO240 (UNQ2I4) 

Use of the ECD homology procedure described above in a human fetal liver Ubrary resulted ta the 
isolation of the fuIMength DNA sequence for DNA34387 (Figure II; SEQ tD NO:25) and the derived native 
sequence protein UN02 14 (SEQ ID NO:26). 

The entire nucleotide sequence of DNA34387 is shown in Figure 1 1 (SEQ ID N0:2S). The clone 
DNA34387 contains a single open reading frame with an apparent translation initiation site at nucleotide 
positions 12-14 and ending at the stop codon (TGA) at nucleotide positions 699-701 (Fig. 11; SEQ ID NO:25), 
as indicated by boldcd underline. The predicted PRO240 polypeptide precursor (i.e., UNQ214, SEQ ID 
NO:26) is 229 amino acids long, has a calculated molecular weight of 24,689 daltons. a pi of 7.83 and is shown 
in Figure 12. A cDNA clone containing DNA34387 (SEQ ID NO:25) lias been deposited with ATCC on 
September 1 6. 1 997 and is assigned ATCC deposit no. 209260. 

The PCR primers (forward and reverse) and hybridization probe syndtesized for use in the above- 
described procedure were the following: 

forward PCR primer y-TCAGCTCCAGACTCTGATACTGCC-3' (SEQ ID NO:27) 

reverse PCR primer 5*-TCCCTTTCTAGGAGGCACAGCTCC-3* (SEQ ID NO:28) 

hybridization probe: (SEQ ID NO:29) 

5*-GGACCCACAAATGTGTCCTGAGAATGGATCTTGTGTACCTGATGCTCCAG-3' 

G. Isolation of cDNA clones Encoding Human PR023S (UNO209) 

Use of Ihc ECD homology procedure described above in a human fetal liver library resulted in the 
isolation of the full-length DNA sequence for DNA35558 (Figure 13; SEQ ID NO:30) and die derived 
PR0235 native sequence protein UNQ209 (Fig. ! 4. SEQ ID NO:3 1 ). 

The entire nucleotide sequence of DNA35558 is shown in Figure 13 (SEQ ID NO:30). Tlic 
DNA3S258 clone shown in Figure 13 contains a single open reading frame with an apparent translation 
iniiiation site at nucleotide positions 667-669 and ending at the stop codon (TGA) ai nucleotide positions 2323- 
2325. as indicated by bolded undcHine. The predicted PR0235 polypeptide precursor (i.t*.. UNQ209. SEQ ID 
N0:31) is 552 amino acids long, has a calculated molecular weight of 61,674 daltons and a pi of 6.95 (Figure 
14). A cDNA clone containing DNA35558 has been deposited wid» ATCC on October 16, 1997 and is 
assigned ATCC deposit no. 209374. 

The PCR primers (forward and reverse) and hybridization probe synthesized for use in the above 
procedure were: 

forward PCR primer 5'-TGGAATACCGCCTCCTGCAG-3' (SEQ ID NO:32) 

reverse PCR primer y-CTTCTGCCCTTTGGAGAAGATGGC.y (SEQn>NO:33) 
hybridization probe: 

5'-<}GACTCACTGGCCCAGGCCTTCAATATCACCAGCCAGGACGAT-y (SEQ ID NO:34) 
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H. Isolation of cDNA Clones Encoding Human PR0245 (UN0219) 

Use of the ECD homology procedure described above in a human fetal Uver bTnaiy resulted in the 
isolation of the full-length DNA sequence for DNA35658 (Figure 15, SEQ ID NO:35) and the derived PR0245 
native sequence protein UNQ219 (Figure 16, SEQ ID NO:36). 

The PGR primeis (forward and reverse) and hybridization probes synthesized for use with the above- 
described method were the following: 

forward PGR primer 5'-ATCGTTGTGAAGTTAGTGCCCC-3' (SEQ ID NO:37) 

reverse PGR primer 5'-ACCTGCGATATCCAACAGAATrG.3' (SEQ ID NO:38) 

hybridizauon probe (SEQ ID NO J9) 

S'-GGAAGAGGATACAGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTTCC-y 

The entire nucleotide sequence of DNA35638 (SEQ ID NO:35) is shown in Figure 15. Clone 
DNA35638 contains a single open reading frame with an apparent translation initiation site at nucleotide 
positions 89-91 and ending at the stop codon (TAG) at nucleotide positions 1025-1027 (Fig. 15; SEQ ID 
NO:35). Tlic predicted PR0245 polypeptide precursor (Le.. UNQ2I9, SEQ ID NO:36) is 312 amino acids 
long, has a calculated molecular weight of 34,554 daltons and a pi of 9.39 (Fig. 36). A clone containing 
DNA35638 (SEQ ID NO:35). designated as DNA35638-1 141, has been deposited with ATCC on September 
16. 1997 and is assigned ATCC deposit no. 209265. 

!• Isolation of cDNA clones Encodinc Human PROI72 (UNOI46> 

Use of the ECD homology procedure described above in a human fetal kidney library resulted in the 
isolation of the full-length DNA sequence for DNA35916 (Fig. 17; SEQ ID NO:40) and the derived PROn2 
native sequence protein UNQ 1 46 (Fig. 1 8, SEQ ID NO:4 1 ). 

Clone DNA35916 (SEQ ID NO:40) contains a single open reading frame with an apparent translation 
initiauon site at nucleotide positions 38-40 and ending at the stc^ codon (TAA) at nucleotide positions 2207- 
2209. as indicated by boldcd underiinc in Fig. 17. The predicted PROI72 polypeptide precursor (i.e., 
UNQ146: SEQ ID N0:4|) is 723 amino acids long, has a calculated molecular weight of 78.055 daltons and a 
pi of 6.17 (Fig. 18). A cDNA clone containing DNA35916 (SEQ ID NO:40) has been deposited with ATCC 
on October 28, 1997 (designated as DNA359I6-1 161) and has been assigned ATCC deposit no. 209419. 

The oligonucleotide sequences used in die above procedure were the following: 
28765.p(OU633) 

5'-AAATCTGTGAATrOAGTGCCATGGACCTGTrGCGGACGGCCCTroCTT-3» (SEQ ID NO:42) 
28765.f(OLI644) 

y-GGATCTCGAGAACAGCTACTCC-y (SEQ ID NO:43) 

28765.r (OU645) 

5'-TCGTCCACGTTGTCGTCACATG-3' (SEQ ID NO:44) 
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J. [solation of cDNA clones Encoding Human PR0273 fUN024Q> 

Use of the ECD homology procedujre described above in a human fetal kidney libntiy resulted in die 
isolation of the full-length DNA sequence for DNA39523 (Fig. 19; SEQ ID NO:45) and the derived PR0273 
native sequence protein UNQ240 (Fig. 20, SEQ ID NO:46). 

The PGR primers (forward and reverse) and hybridization probe synthesized were die following: 
forward PCR primen 5'-CAGCGCCCrrCCCCATGTCCCTG-3' (SEQ ID NO:47) 

revenue PCR Tmmen 5*-TCCCAACTGGTTrGGAGTnTCCC-3* (SEQIDNO:48) 
hybridization probe: 

5*^CCGGTCAGCATGAGGCTCCTGGCGGCCGCTGCTC<rrGCTGCTG-3* (SEQ ID NO:49) 

Clone DNA39523 (SEQ ID NO:45) contains a single open rcadmg frame widj an apparent translation 
initiation site at nucleotide positions 167-169 and ending at the stop codon (TAG) at nucleotide positions 500- 
502 (Figure 19), as indicated by bolded underline. The predicted PR0273 polypeptide precursor (te., 
UNQ240. SEQ ID NO:46) is 1 11 amino acids long, has a calculated molecular weight of 13,078 daltons and a 
pi of 10.37 (Figure 20). A cDNA clone including DNA39523 (SEQ ID NO:45) has been deposited with 
ATCC on October 3 1 . 1997 and is assigned ATCC deposit no. 209424. 

K. Isolarion of cDNA clones Encoding Human PR0272 fi;NQ239) 

Use of the ECD homology procedure described above in a human fetal hmg tissue in combination 
with an in vivo cloning procedure using the probe oligonucleotide and one of the primer pairs resulted in the 
identification of the ftill lengdi DNA sequence for DNA40620 (Fig. 21, SEQ ID NO:50) and the derived 
PR0272 native sequence protein UNQ239 (SEQ ID N0:51). 

The forward and reverse PCR primers and hybridization probes synthesized and used to isolate the 
PR0272 encoding DNA sequences were the following: 

forward PCR primer (.fl ): 5'-CGCAGGCCCTCATGGCCAGG-y (SEQ ID NO:52) 

forward PCR primer (.(1): 5'-GAAATCCTGGGTAATTGG-3* (SEQ ID NO:53) 

reverse PCR primer 5*-GTGCGCGGTGCTCACAGCTCATC-3* (SEQ ID NO:54) 

hybridization probe: 

5'-CCCCCCTGAGCG ACGCTCCCCCATGATGACGCCCACGGGAACTTC-3' (SEQ ID NO:55) 

Clone DNA40620 (SEQ ID NO:50) contains a single open reading frame with an apparent translation 
initiation site at nucleotide positions 35-37 and ending at the stop codon (TGA) at nucleotide positions 1020* 
1022 (Figure 21). as indicated by bolded undcriinc. The predicted polypcjjtide precursor is 328 amino acids 
long (Figure 22). has a calculated molecular weight of 37.493 daltons and a pi of 4.77. A cDNA clone 
containing DNA40620 (SEQ ID N0:50) has been deposited with ATCC on October 17, 1997 and is assigned 
ATCC dcposh no. 209388. 

L. Isobtion of cDNA clones Encoding Human PR0332 fUNQ293) 

Use of the ECD homology procedure described above in a human fetal liver library resulted 
in the identification of the fiill-length DNA sequence for DNA40982 (Fig. 23. SEQ ID NO:56) and the derived 
PR0332 nadve sequence protein UNQ293 (Fig. 24. SEQ ID NO:57). 
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The PCR primers (forward and reverse) and hybridization probe synthesized for use in the above 
procedure were: 

y.C5CATTGGCCGCGAOACnTGCC-3- (jEQ ID NO 58) 

S'^JCGGCCACOGTCCTTOGAAATO-y (SEQIDNO:59) 
y-TGGAGGAGCTCAACCTCAOCTACAACCGCATCACCAGCCCACAGG-r (SEQ ID Na60) 

The entire nucleotide sequence of DNA40982 (SEQ ID NO:56) is shown in Figure 23. Clone 
DNA40982 (SEQ ID Na56) contains a single open reading frame with an apparent translation initiation site at 
nucleotide positions 342-344 and ending at the stop codon (TAG) at nucleotide positions 2268-2270. as 
indicated in Figure 23 by bolded underiine. TTie predicted PR0332 polypeptide piccunor (i.e.. UNQ293. SEQ 
ID NO:57. Fig. 24) is 642 amino acids long, and has a calculated molecular weight of 72.067. and a pi of 6.60. 
A cDNA clone containing DNA40982 (SEQ ID N0:J6) (designated as DNA40982- 1235) has been deposited 
with ATCC on November 7. 1997 and is assigned ATCC deposit no. 209433. 

M. Isolation of cDNA clones Enc oding Human PROS26 fUN93301 

Use of the ECD homology procedure described above in a human feuil liver library resulted in die 
idenufication of .he lUII-lcngd, DNA sequence DNA44I84 (Fig. 25. SEQ ID N0:6I) and the derived PROS26 
native sequence protein UNQ330 (Fig. 26. SEQ ID NO:62). 

The PCR primers (for^vard and reverse) and hybridizaUon probes symhesized were the foUowing: 
forward PCR primer 5'-TGGCTCCCCTGCAGTACCTCTACC-3- (SEQIDNO:63) 
reverse PCR primer 5'-CCCTCCAGGTCATrCCCAGCTACO-3' (SEQIDNO:64) 
hybHdizarion probe : (SEQIDN0:6S) 
y-AGGCACTGCCTGATGACACCrrCCGCGACCTGGGCAACCTCACAC-3'. 

Clone DNA44184 (SEQ ID N0:6I) cont«ns a single open reading 6»ne with an apparent translation 
inidaUon sice a. nucleotide pos.tions 514-5 16 and ending a. the .stop codon (TGA) at mtcleotide positions 1933- 
1935 (Figure 61). as indicated by bolded underline. Tlw predicted PR0526 polypeptide precursor (i.e.. 
UNQ330. SEQ ID N0rf2) is 473 amino acids long (Figure 62). The UN0330 (SEQ ID N0.62) protein shown 
in Figure 62 has an estimau^i ,»,lccular weight of about 50708 dahons and a pi of about 9J8. A cDNA clone 
containing DNA44I84 has been deposited witf, the ATCC on 26 March 1998 (under the designaUon 
DNA441 84-13 19) and is assigned deposit number 209704. 

Analysis of UNQ330 (SEQ ID NO:62) revels that d>e signal peptide sequence b « about amino «:>ds 
1-26. Aleucinezipperpanentisataboulaminoacids 135-156. A glycosammoglycan attachment is at about 
ammo acids 436-139. N-glycosylation sites are at about amino acids 82-85. 179-182. 237-240 and 423-426. A 
von Willebrand factor (VWF) type C domain(s) is found at about amino acids 41 1-425. 11,0 ddlled artisan 
can undemand which mtcleotides correspond to d«se«nino add, toed on the sequence, p»^^ 

N. Isolation of cDNA clones Enc oding HuiB«n PR(y70| (UNQ 3<s<) 

Use of the ECD homology procedure described above in a human fetal liver libraiy resulted in die 
identiGcadaii of the fbU-kngtb DNA sequence DNA44205 (Fig. 27. SEQ ID NO:66) and the derived PR0526 
nitivesequeace pfoteln UNQ365 (Hg. 28. SEQ ID NaeT). 
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The PCR primers (forward and reverse) and hybridization probe synthesized for use in the above 
procedure were: 

5*-GGCAAGCTACGGAAACGTCATCGTG-y (SEQ ID NO:68) 

S'-AACCrCCGAGCCAAAAGATGGTCAC-y (SEQIDNO:69) 
y-GTACCGGTGACCAGGCACCAAAAGGCAACTATGGCCTCCTGGATCAG-y (SEQ ID NO:70) 

Clone DNA44205 (SEQ ID NO:66) contains a single open reading frame (with an apparent translation 
im'tiation site at nucleotide positions 50-52 and ending at the stop codon (TAG) at nucleotide positions 2498- 
3000. as indicated by bolded underline in Figure 27. The predicted PRO70I polypeptide precuisor (U., Fig. 
28, UN0365» SEQ ID NO:67) is 816 amino acids long, and has a calculated molecular weight of 91,794 Da 
(pi: 5.88). A cDNA clone containing DNA44205 (SEQ ID NQ:66) (designated as DNA44205-1285) has been 
deposited with ATCC on March 31. 1998 and is assigned ATCC deposit no. 209720. 

UNQ365 (SEQ ID NO:67) contains a potential signal peptide cleavage site at about amino acid 
position 25. There are potential N-glycosylaiion sites at about amino acid positions 83, 511. 716 and 803. The 
carboxylcsterases lypc-B signature 2 sequence is at about residues 125 to 135. Regions homologous with 
carboxylcsierasc typc-B are aUo ai about residues 54-74. 197.212 and 221-261. A potential transmembrane 
region corresponds approximaicly to amino acids 671 through about 700. The corresponding nucleic acids can 
be routinely determined from the sequences provided herein. 

O. Isolation of cDNA clones Encodinc Human PR036i (UN0316) 

Use of the ECD homology procedure described above in combination with an in Ww cloning 
procedure using the probe oligonucleotide and one of the primer pairs in a human fetal kidney library resulted 
in the identification of the full-Iengdi DNA sequence PNA45410 (Fig. 29. SEQ ID N0:71) and the derived 
PR0361 native sequence protein UNQ316 (Fig. 30. SEQ ID NO:72). 

The forward and rcvprse PCR primers and a hybridization probe were synthesized for use in the 
above-described method: 
forward PCR primer (.fl ): 

5'-AGGGAGGATTATCCTrGACCTTTGAAGACC-3' (SEQ ID NO:73) 

forward PCR Primer f.f2l: 5'-GAAGCAAGTGCCCAGCTC-3* (SEQ ID NO:74} 

forward PCR primer (.Ol; 5*-CGGGTCCCTGCTCTTTGG-3* (SEQ ID NO:75) 

reverse PCR primer (.rl ): 5'-CACCGTAGCTGGGAGCCCACTCAC-y (SEQ ID NO:76) 

reverse PCR primer ( .r2): 5'-AGTGTAAGTCAAGCTCCC.y (SEQ ID NO: 77) 

hybridization probe: 

y- GCITCCTGACACTAAGGCTGTCTGCTAGTCAGAArrGCCTCAAAAAGAG-3' (SEQ ID NO:78) 
aone DNA45410 (SEQ ID N0:71) contains a single open reading frame with an apparent translation 
initiation site at nucleotide positions 226-228 and ending at the stop codon (TAA) at nucleotide positions I519« 
1521 (Figure 29). as indicated by bolded underiine. The predicted PR036I potypepridc precursor (/.ft, 
UNQ3I6» SEQ ID Np;72) is 431 amino acids long (Figure 30). The native sequence PR036I protein shown 
in Figure 30 as UNQ316 has an estimated molecular weight of about 46810 and a pi of about 6.45. In addition, 
regions indicative of the arginase family proteins are present at about residues F3 to V14 «iid again at 139 Id 
T57, while a transmembrane domain exists at about residues P380 to S409. A cDNA clone containing 
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DNA45410 (SEQ ID NO:71) has been deposited with ATCC on Febniary 5, 1998 and is assigned ATCC 
deposit no. 209621. 
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Isolation of cDNA clones Encoding Human PRQ362 (UN0317) 

Use of the ECD homoloey pracedure described above tii a human fetal brain library resulted in the 
IS isolation of the fiill-lengdi DNA sequence DNA454I6 (Fig. 31. SEQ ID NO:79) and the derived PR0362 

native sequence protein UNQ3 1 7 (Fig. 32, SEQ ID NO:80). 

•Hie PCR primers (forward and reverse) and hybridization probe synthesized for use in the above 
procedure were; 

fonvard PCR primer i: 5*.TATCCCTCCAATTGAGCACCCTGG-3' (SEQ ID NO:8I) 

forward PCR primer 2 : 5'-GTCGGAAGACATCCCAACAAG-y (SEQ ID NO:82) 

15 reverse PCR primer 1: 5•-C^TCAO^ATGTCGCTGTGCTGCTCO• (SEOIDNO:83) 

reverse PCR primer 2 : 5^AGCCAAATCCAGCAGCTGGCTTAC-y (SEQ]DNO:84) 

hybridization probe : 

25 ^-TGGATGACCGGAGCCACTACACGTCTG AAGTCACCTGGCAGACTCCTGAT.3' (SEQ ID NO:85) 

Clone DNA454 16 (SEQ ID NO:79) contains a single open reading &ame with an apparent minslation 
20 iniliarionsiteaimicleotidepositions 119.121 and ending at the stop codon (TAA) at micleotide positions 1082- 
1084 (Figure 31), as indicated by bolded underline. The predicted PR0362 polypeptide precursor (/.e.. 
^ UNQ317, SEQ ID NO:80) is 321 amino acids Jong (Figure 32). The UNQ317 protein (SEQ ID NO:«0) shown 

in Figure 32 has an estimated molecular weight of about 35.544 dahons and a pi of about 8.51 . Analysis of the 
UNQ317 polypeptide as shown in Figure 32 evidences the presence of a glycosaminoglycan attachment site at 
25 about amino acid 149 to about amino acid 152 and a transmembrane domain from about amino acid 276 to 
about amino acid 306. A cDNA clone containing DNA454 1 6 (SEQ ID NO:79) has been deposited with ATCC 
35 on February 5. 1 998 and is assigned ATCC deposit no. 209620. 

Q' Isolation of cDNA clones E ncoding Human PR0363 (UN9 3 1 R} 
30 Use of the ECD homology described above in a human fetal kidney library resulted in the isolation of 

^ die full-length DNA sequence DNA45419 (Fig. 33. SEQ ID NO:86) and the derived PR0363 native sequence 

protein UNQ318 (Fig. 34. SEQ ID NO:87). 

The PCR primers (forward and reverse) and hybridization probe synthesized for use in die above 
procedure were; 
35 forward PCR prim en 

45 y^CAGTGCACAGCAGGCAACGAAGC-y (SEQIDNaW) 

reverse PCR primer 

y-ACTAOGCTCTATGCCTGGGTGOGCr (SEQIDNO:89) 

, f ■ hybridization probe : 

SO 40 5'<n-ATGTACAAAGCATCGGCATGGTTGCAGGAGCAGTGACAGGC.y (SEQIDNO:90) 
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Clone DNA45419 (SEQ ID NO: 86) contains a single open reading frame with an apparent translation 
initiaiion site at nucleotide positions 190-192 and ending at the stop codon (TGA) at nucleotide positions 1309- 
1311 (Figure 33). as indicated by bolded undcriine. The predicted PR0363 polypeptide precursor {Le„ 
UNQ318. SEP ID NO:87) is 373 amino acids long (Figure 34). The UNQ318 protein (SEQ ID NO:87) shown 
in Figure 34 has an estimated molecular weight of about 41^81 daltoos and a pi of about 8.33. Analysis of the 
UN0318 polypeptide as shown in Figure 34 evidences the presence of a transmembrane domain at about 
amino acid residue 221 to about residue 254. A cDNA clone containing DNA45419 (SEQ ID NO:86) has been 
deposited with ATCC on February 5, 1998 and is assigned ATCC deposit no. 2096 16. 

Isolation of cDNA clones Encoding Human PR0364 fUNQ319) 

Use of the ECD homology procedure described above in a human small intestine library resulted in 
the identification of an expressed sequence tag (EST) (Incytc EST No. 3003460) that encoded a polypepude 
which showed homology to members of the nmior necrosis factor receptor (TNFR) family of polypeptides. 

A consensus DNA sequence was then assembled relative lo the Incyte 3003460 EST in a manner 
similar to that used in the ECD homology procedure which resulted in the isolation of the fiill-length DNA 
sequence DNA47365 (Fig. 35. SEQ ID N0:9l) and the derived PR0364 native sequence protein UN0319 
(Fig. 36, SEQ ID NO:92). 

Tbc PCR primen; {forward and rex-ersc) and hybridization probes synthesized for use in the above- 
described screening procedure were: 

forward PCR primer (44825.n) : 5'-CACAGCACGGGGCGATGGG-3' (SEQ ID NO:93) 

forward PCR p rimer (44825.12) : 5'-GCTCTGCGTTCTGCTCTG-3' (SEQIDNO:94) 
forward PCR primer (44825.GrTR.f) : 

5-GGCACAGCACGGGGCOATGGGCGCGTTT-r (SEQ ID NO:95) 

reverse PCR primer (44825.rl > : y-CTGGTCACTGCCACCTTCCTGCAC-3* (SEQ ID NO:96) 

reveree PCR primer (44825.r2) : 5'-CGCTGACCCAGGCTGAG-3' (SEQ ID NO:97) 

reverse PCR primer (44825.G ITR.r) : 

5'-GAAGGTCCCCGAGGCACAGTCGATACA-3' (SEQIDNO:98) 

hybridization probe f44825.pl) : 

5'-GAGGAGTGCTGTTCCGAGTCGGACTGCATGTGTGTCCAGC-y (SEQ ID NO:99) 

hybridization probe (44825.GrrR.p) : 

y-ACCCTGGGTCAGCGCCCCACCGGGGGTCCCGGGTGCGGCC-3' (SEQ ID NO:IOO) 

Clone DNA47365 (SEQ ID N0:9I) contains a single open reading frame with an apparent iransUtion 
initiation site at nucleotide positions 121-123 and ending at the stop codon (TGA) at nucleotide positions 844- 
846 (Figure 35), as indicated by bolded undcriine. The predicted PR0364 polypeptide precursor (te.. 
UNQ319,SEQIDNO:92)is24l amino acids long (Figure 36). The UNQ3 19 (SEQ ID NO:92) protein shown 
in Figure 36 has an estimated molecular weight of about 26,000 daltoos and a pi of about 6.34. A potential N- 
glycosylation sites exists between amino acids 146 and 149 of the amino acid sequence shown in Figure 36. A 
putative signal sequence is from amino acids 1 to 25 and a potential transmembrane domain exists between 
ammo acids 162 to 180 of the sequence shown in Figure 36. A cDNA clone containing DNA47365 
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. (designated DNA4736M206) has been deposiicd with ATCC on November 7. 1997 and is assigned ATCC 
Deposit No. ATCC 209436. 

5- Isolation of cDNA clones Ehcn ding Human PR03S6 aiN03 13XNT .4) 
5 An expressed sequence tag {fST) DNA database (UFESEQ*. Incyte Pharmaccuticab. Palo Ato CA) 

««s searched and an EST (#2939340) was identified which showed homology «, human TIE.2 LI and TTE-2 

Based on the EST. a pair of PCR piimen (fonvard and revene). and a probe were syndiesized- 
10 NL4.5-t:5'.TTCAGCACCAAOGACAAGGACAATGACAACT.3' (SEQ ID NO- 103) 

NL4.3-I: S-TGTGCACACTTGTCCAAGCAGTTOTCATKnr-y (SEQ ID NO- 104) 

NL4.3.3.-5'-GTAGTACACTCCATTGAGOTrG0.3- (SEQ ID NO: 105). 

OUgo dT primed cDNA libraries were prepare! from uterus mRNA purchased fix,m Clontecb. Inc 
(Palo A1.0. CA. USA. catalog H 6537-1) in the vector pRK5D using reagents and protocols ftom Ufe 
Technologies. Gai.hersburg. MD (Super Script Plasmid System). pRK5D i. a cloning vecor that has an sp6 
tnmscription initiation site followed by an Sfil restriction enzyme site preceding the Xhol/Notl cDNA cloning 
si.es. n,c CDNA primed with oligo dT conuining a NotI site, lirixd with btan. to Sail hemiltinased 
adaptor, cleaved with NoU. sized to greater dun ,000 bp appn,pria.ely by gel elect^phoresis. and cloned in a 
defined oneniation inio XhoF/Notl-cIcavcd pRK5D. 

In otder to screen several liberies for a source of a fitll-length clone. DNA fiom the libmries was 
seined by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
folate clone, encoding the PR0356 gene using the pmbe oligomtdeotide and one of the PCR primers. 

DNA sequencing of the clones isolated as described above gave a (ull-Iength DNA sequence encoding 
the native sequence PR0356 (NU) («.. DNA47470. SEQ ID NO:I0l) and the derived PR03S6 protein 
5 sequence UN03 13 (SEQ ID NO:I02). 

TKe entire nucleotide sequence of DNA47470 is shown in Figute 37 (SEQ ID NOUOl). Clone 
DNA47470 (SEQ ID NO.OI, contains a single open teading frame with an apparent translation initiation site 
a. «»:leo.ide positions 215-217, and a TAA stop codon a, nucleotide positions 1038-1040. as indicated by 
bolded underline. n.e predicted PR0356 polypeptide is 346 «nino acid, long (U. UNQ313 (SEQ ID 
N0:102). has a calculate! molecular weight of 40.018 daltons and a pi of 8.19. A cDNA clone containing 
DNA47470 (SEQ ID NO:,01) has been deposited with ATCC on October 28. 1997 and i, assig„«l ATCC 
deposilno. 209422. 

Isolation of cDNA clones EncnHin g Human PRO^^l | rtMy-.-,| 

"'''f'^'ECD homology ptoeedure identified above in a human fend brrinUbrao-iesulted in d« 
isola^on of the iull-lengd. DNA sequence DNA483.4 (Fig. 39. SEQ ID NO.-I06) and Ute derived PR053I 
native sequence protein UNQ332 (Fig. 40. SEQ ID NO:I07) . 

TT>e PCR primei, (fonvard «,d .cve.se) and Maidizaiion probe ayna^ 
forward PCR primer . 5'.CTCA0AACGCGCCTGAAACTCTC-3- (SH)IDNO:I08) 
"^^V^ - S'-AGCGTrGTCATTGACATCGGCO-y (SEQIDNO:I09) 
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hybridization probe : (SEQ ID NO: 1 1 0) 

5'-TrAGTTGCTCCATTCAGGAGGATCTACCCTTCCTCCTGAAATCCGCGGAA-3* 

Clone DNA48314 (SEQ ID NO: 106) cootains a single open reading frame with an apparent 
translation initiation site at nucleotide positions I7M73 and ending at the stop codon (TGA) at nucleotide 
positions 2565-2567 (Figure 39), as indicaifid by bolded underline. The predicted PR0531 polypeptide 
precursor {Le., UNQ332, SEQ ID NO:107) is 789 amino acids long. The UNQ332 protein (SEQ ID NO:I07) 
shown in Figure 39 has an estimated molecular weight of about 87552 daltons and a pi of about 4.84. A clone 
containing DNA48314 (SEQ ID NO: 106) has been deposited with the ATCC on 26 March 1998, and has been 
assigned deposit number 209702. 

Analysis of the UNQ332 amino acid sequence of SEQ ID NO: 107 rcrveals a cadherin extracellular 
repeated domain signanirc at about amino acids 122-I32, 231-241. 336-346, 439-449 and 549-559. An 
ATP/GTP-binding site motif A (P-loop) is found at about amino acids 285-292 of SEQ ID NO: 107. N- 
glycosylation sites are found at least at about amino acids 567-570, 786-790, 418-421 and 336-339. the signal 
peptide Is at about amino acids 1-26, and the transmembrane domain is at about amino acids 685-712 of SEQ 
ID NO: 107. 

U. Isolation of cDNA clones Encoding Human PR0533 (UNQ334) 

The EST sequence accession number AF00726R. a murine fibroblast growth factor (FGF-15) was 
used to search various public EST databases (e.g.. GenBank, DayhofT, cfc). The search was performed using 
the computer program BLAST or BLAST2 [Altschul et al„ Methods in Enzymoiog}\ 266:460-480 (1996)) as a 
comparison of the ECD protein sequences to a 6 frame translation of the EST sequences. The search resulted 
in tiie identification of GenBank EST AA220994, which has been identified as stratagene NT2 neuiojial 
precursor 937230. 

Based on this sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that 
contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding 
sequence. In order to screen sev eral libraries for a source of a full-length clone. DNA from the libraries was 
screened by PGR amplification, as per Ausubel et aL Current Protocols in Molecular Biolog}% with the PGR 
primer pair. A positive library was then used to isolate clones encoding the PR0533 gene of interest by an in 
vivo cloning procedure using the probe oligonucleotide and one of the PGR primers. 

RNA for consmiclion of the cDNA libraries was isolated from human fetal retina. The cDNA 
libraries used to isolated the cDNA clones were constructed by standard methods using commercially available 
reagents (eg.. Invitrogen, San Diego. CA; Clontech, etc.) The cDNA was primed with oligo dT containing a 
NoU site, linked with blunt to Sail hcmikinased adaptors, cleaved with Nod, sized appropriately by gel 
electrophoresis, and cloned in a defined oricniatioa into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRK5D that does not contain Hit Sfil site; Holmes et ai.. Science, 253: 1278-1280 
(1991)) in the unique Xhol and NotI sites. 

A cDNA clone was sequenced in its entirely. The full length nucleotide sequence DNA49435 (SEQ 
ID NO: 1 It) is shown in Figure 41. Qoiw DNA49435 (SEQ ID NO: 11 1) contains a single open reading frame 
with an apparent translation initiation site at nucleotide positions 464-466 and ending at the slop codon (TAA) 
at nucleotide positions 649-651, as indicated by bolded underline in Fig. 41. The predicted PR0533 
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polypeptide preeursor (i.e.. UNQ334, SEQ ID NO:J 12) is 216 amino acids long, has a calculated molecular 
weight of 24.003 daltons and a pi of 6.99. Clone DNA49435-12I9 has been deposited with ATCC (under the 
designation DNA49435.1219) on Novembcr2t. 1997 and is assigned ATCC deposit no. 209480. 

Hie oligonucieotide sequences used in the above procedure were the following: 
FGF15.f: 5'.ATCCGCCCAGATCGCTACAATGTGTA.y (SEQ ID NO:l 13) 

FGFlS.p: 5'.GCCTCCCGGTCTCCCTGAGCAGTGCCAAACAGCGGCAGTGTA.3' (SEQ ID NOiIK) 
FGF15.r 5»-CCAGTCCGGTGACAAGCCCAAA.3» (SEQIDN0:U5) 



V. Isolation of cDNA clones Encodinc Human PRO! 083 (UNO540) 

Use of ihc amylase yeast screen procedure described above on tissue isolated fiom human fetal 
kidney tissue resulted in an EST sequence which served as the template for the creation of the 
oligonucleotides below and screening as described above in a human fetal kidney libraiy resulted in the 
isolation of the full length DNA sequence DNA50921 (Fig. 43. SEQ ID NO: 1 16) and the derived PRO1083 
native sequence protein UN054a (SEQ ID NO; 1 17). 

The PGR primen; (forward and reverse) and hybridization probes synthesized for use in the above 
procedure were the following: 

forward primer (43422.fl ): 5'-GGCATTGGAGCAGTGCTGGGTG-3* (SEQ ID NO: 1 1 8) 

forward primer (43422.D): S'-AGACCAACTCAG ACAGCG-T (SEQ ID NO: 1 1 9) 

reverse primer (43422.r 1): 5'-TGGAGGCCTAG ATGCGGCTGGACG-3' (SEQ ID NO:120) 

reverse primen (43422.r2): 5'-CGAGGAGACCATCAGCAC-3' (SEQ ID NO:121) 

hybridization probe: (43422.pl): ^SEq jj^ j22) 

S'-CCCAAACATCCTGCrrCTGCAACCACTTGACCTACTITGCAGTGC-y 

Clone DNA50921 (SEQ ID N0:U6) contains a single open reading frame with an appnrrm 
translation initiation site at nucleotide positions 154-156 and ending at the stop codon (TAG) at nucleotide 
positions 2233-2235 (Figure 43). as indicated by bolded underline. The predicted PROI083 polypeptide 
precmsor (ic. UNO540, SEQ ID NO:ll7, Figure 44) is 693 amino acids long. The UNQ540 (SEQ ID 
NO:!!?) piotein shown in Figure 44 has an estimated molecular weight of about 77738 and a pi of about 
8.87. A clone containing DNA50921 has been deposited with the ATCC on May 12, 1998 and has been 
assigned deposit number 209859. 

Analysis of the amino acid $equem:e UNO540 (SEQ ID NO:l 17) reveals the putative signal peptide is 
at about amino acids I -25. transmembrane domains are at about amino acids 382-398. 402-420. 445-»68, 473- 
491,519-537. 568-590 and 634-657. a microbodics Cterminal targeting signal at about amino ncids 691-693. 
cAMP- and cGMP-depcndeni protein kinase phosphorylation sites at about amino acids 198-201 and 370-373, 
N-glycosylation sites at about amino acids 39-42. 148.|5l, I7M74, 234-237. 303-306^ 32«27 and 341-344 
and a Grprotein coupled receptor fimily domain at about amino acids 475-504. 

^* - bototion of cDNA clones Enc oding Human PR0865 rtJNQ434) 
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Use of the amyiasc ycasi screen procedure described above on tissue isolated ftom human fetal kidney 
tissue resulted in an EST sequence which served as the template for the creation of the ohgonucleotidcs below 
and screening as described above in a human fetal kidney libraiy resulted in die isolation of the full length . 
DNA sequence DNAS3974 (Fig. 45, SEQ ID NO: 1 23) and the derived PR0865 native sequence protein 
10 5 UNQ434 (SEQ ID NO: 124). 

The PCR primers (forward and reverse) and hybridization probes synthesized for use in die above 
procedure were the following: 

fonvard primer: (48615.n): 5'-AAGCTGCCGGAGCTGCAATG-3' (SEQ ID NO:125) 

^5 forward primer (48615.C): 5*-TTGCTTCTrAA rCCTGAGCGC-3* (SEQ ID NO: 126) 

10 forward primer (48615.0): 5*-AAAGGAGGACTTTCGACTGC-3* (SEQID NO:127) 

reverse primer: (48615.rO: 5'-AGAGATTCATCCACTGCTCCAAGTCG-3' (SEQ ID NO:I28) 

reverse primer (48615.r2): 5*-TGTCCAGAAACAGGCACATATCAGC-3' (SEQ ID NO:129) 

hybridization probe: (43422.pl): (SEQ ID NO:130) 

S'-AGACAGCGGCACAGAGGTGCTTCTGCCAGGTTAGTGGTTACrrCGATGAT-y 
15 Clone DNA53974 (SEQ ID NO: 1 23) contains a single open rcadinj! frame with an apparent 

translation initiation site at nucleotide positions 173-175 and ending at the stop codon (TAA) at nucleotide 
positions 1577-1579 (Figure 45), as indicated by bolded underiine. The predicted PR0865 polypeptide 
25 precursor (i.e.. UNQ865, SEQ ID NO: 1 24) is 468 amino acids long. Tlie i;N0434 (SEQ ID NO: 1 24) protein 

shown in Figure 46 has an estimated molecular weight of about 54,393 and a pi of about 5.63. A clone 
20 containing DNA53974 (SEQ ID NO:123) has been deposited with the ATGC on April 14, 1998 and has been 
assigned deposit number 209774. 

Analysis of the amino acid sequence LrNQ434 (SEQ ID NO: 124) reveals the putative signal peptide at 
about amino acid residues 1-23. potential N-glycosylaiion sites at about amino acids residue 280 and at about 
384. a potential amidation site from about amino acid residue 94 lo about residue 97. glycosaminoglycan 
25 attachment sites from about amino acid residue 20 to about 23 and from about residue 223 to about residue 
226. an aminotransferase clas.<-V pyrido.xy|-phosphate amino acid sequence block from about amino acid 
35 residue 216 to about residue 222 and an amino acid sequence block similar to that found in the inicrlcukin-7 

protein from about amino acid residue 338 to about residue 343. 
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Isolation of cDNA clones Encoding Human PRO770 (UNO408) 



A public expressed sequence tag (EST) DNA database (Merck/Washington University) was searched 
with the fuU-lengd) murine m-FIZZl DNA (DNA53517X and an EST, designated AA524300 was identified, 
which showed homotegy with the m-FIZZl DNA. 

The fulUcngth clone corresponding to die EST AA524300 was purchased from Incytc (Incyte 
35 Pharmaceuticals, Palo Alto, CA) and sequenced in entirety. 

The entire nucleorfdc sequence of die resuldng PRO770-cncoding fall-lengdi clone is shown in 
Figure 47, This fiilHengtii clone, designated DNA54228 (SEQ ID NO: 133), contains a single open reading 
frame with an ^jparent translation initiation site at nucleotide positions 100-102 (Fig.47; SEQ ID NO:l33) and 
ending at the stop codon (TGA) at residues 433-435. as indicated by bolded underiine. The predicted PRO770 
40 polypepode precursor (inchiding a putative signal sequence of 20 amina acids) (ie., UNQ408. SEQ ID 
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NO:l34)is ni aniino acids long, has a calcuhted molecular weight of 1 1.730 dallons and aplor7.82. Based 
upon homology to m-FIZZl (50%. using the AUGN software), the piotein is beUeved to be U« hmnan 
homolog of m-FIZZl. and has been designated h-FIZZI. A cDNA clone containing DNA34228 (SH? ID 
NO:I33) has been deposited widi ATCC and is assigned ATCC deposit no. 209801. 
Identification and cloning of in-FI77 | (DNA53517^ 

Mouse asO,ma model Female BalWC nice. 6 to g weeks of age. were separated into two 
experimental groups: controls and asthmaUcs. The asthmatic gtonp was immunized imrapcritoneally with 10 
Mg ovalbumin- 1 mg alum. whUe dK control gn,up was not Two weeks later, mice w« exposed daily to an 
« °^ '° "S/ml ovalbumin in PBS aerosolized with a UllraNeb nebulizer (DeVBbiss) at the rate of 2 

ml/min for 30 min each day, for 7 consecutive days. One day after the last aerosol challenge, whole blood, 
serum and bronchoalveolar bvage (BAL) samples were collected and the lungs wei« harvested and preserved 
for hislologlcal examination, immuno-histochemisuy and fn «/u hybridization. 

Gel elearophoreyis of BAL sampteExaminaiion of .he BAL samples by gel electropho,«is on a 16% 
Tricine gel show., du. , low molecular weigh, protein is expres.,ed in the BAL samples from asthmatic mice 
but no. in >he BAL samples from con«,l mice. This low molecubr weight pmtein was tenned m-FIZZl and 
was seen lo co-migrate viiiSx a 830O Dalu)n marker protein. 

Partial proicin. sequence The protein of mierest was wnsfeixed upon a PVDF membrane and 

2* "'-^ *S"<^'i°»- sequence served as a Kmplatc for the preparwion of various cloning 

oligos as described below. 

20 Partial cDNA seguencc We designed two degenerate oligonucleotide PCR primers correspomling 

to the puuitive DNA sequerKc for the Brsi 7 und dte last 7 amino acids of the panial protein sequence- 
Oligo SI: 

y-ACA AAC GCG TOA VGA RAC NAT HGA RAT-3' (SEQ ID NO: 135) 

Oligo #2: 

25 5 -TGGTCCATGCGGRTARTrNOCNGORTr.3- (SEQ ID NO: 136) 

cDNA prepared from die lungs of nonnal mice w.s used as a template for the PCR reaction which 
yielded an HZ bp product TI.is 88 bp product Contained 54 known ba.« pairs, encoding die PCR primers, and 
34 novel base pairs, and encoded another panial mFIZZ- 1 sequence. 

FulllensihcDNAdone His second partial sequence was used to design primers which were 
uhimately successfi.1 in obtaining d« fall length nZZ clone (DNA533 1 7) by RT-PCR of mouse lungpoMA)' 
RNA. 
OUgo #3: 

S-ACAAACGCGTGCTGGAOAATAAGOTCAAGG-y (SEQ ID NO-137) 

T]usoKgow.susedas«.RT-PCRprimerincombim«ionwi,hyand3'amplimenfrmnao«tech. 
3S OUgo #4: 

^ 5'.ACTAAC0CGTAGGCrAAGQAACTrciTCK:C.y (SEQ ID NO: 138) 

Hus oligo was used Bs an RT-PCR primer in combmadon with oligo dfO. 
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A public expressed sequence tag (EST) DMA databases (Merck/Washmgton University) was searched 
with the fuH-lcngth murine m-FIZZI DNA (DNA 53517) described above and the EST W42069 was 
identified. 

The full-length clones corresponding to the EST fragment W42069 was obtained from Incyte 
5 Pharmaceuticals (Palo Alto. California), and sequenced in the entirety, which ultimately resulted in the 
identification of the full length nucleotide sequence DNA5423 1 (SEQ ID NO: 139). 

The nucleotide sequence corresponding to the full length, native sequence PR0769 clone is shown in 
Figure 49. This clone, designated DNA 54231 (SEQ ID NO: 139) contains a single open reading Btvnt with an 
iS apparent n^nslaiion initiation site at nucleotide positions 75-77 and ending at the stop codon (TGA) at residues 

10 4 1 7-4 1 9. as indicated by bolded underline (Fig. 49). The predicted PR0769 polypeptide precursor (including a 
signal sequence of 10 amino acidsK'.e., UN(^07, SEQ ID NO: 140) is 1 14 amino acids long, has a calculated 
molecular weight of 12.492 daltons and a pi of 8.19. Based on its homology to m-FtZZl (34%. using the 
ALIGN software) the protein was designated m-FIZ23. A clone containing DNA54231 (designated 

20 

DNA5423 1-1366) has been deposited with ATCC on April 23, 1998 and has been assigned ATCC deposit no. 
15 209802. 



Z. Isolation of cDNA clones Encoding Human PR07S8 f UNO430) 
25 Use of the ECD homo logy procedure identified above resulted in the identification of the pantal 

length EST sequence 2777282. Further analysis of the corresponding full-length sequence resulted in the 
20 identification of DNA56405 (SEQ ID NO:l41) and the derived native .sequence PR0788 protein UNQ430 
(SEQ ID NO: 142). 

Clone DNAS6405 (SEQ ID NO: 141) contains a single open, reading frame with an apparent 
translation initiation site at nucleotide positions 84-86 and ending at the stop codon (TAG) at nucleotide 
positions 459-461 (Figure 51). as indicated by bolded underline. The predicted native sequence PR0788 
25 polypeptide precursor (i.e.. UN0430, SEQ ID NO: 142) is 125 amino acids long (Figure 52). has a calculated 
molecular weight of I3.1 15 daltons and a pi of 5.90. The UNO430 (SEQ ID NO:I42) protein shown in Figure 
35 52 has an estimated molecular weight of about 131 15 and a pi of about 5.90. A clone containing DNA56405 

(SEQ ID NO: 142) has been deposited with the ATCC on May 6, 1998 and has been assigned deposit 
number209849. In the event of a discrepancy in the nucleotide sequence of the deposit and the sequences 
30 disclosed herein, it is understood that the deposited clone contains the correct sequence. It is further 
^ understood that the raediodology of sequencing for the sequences provided herein are based on known 

sequencing techniques. 

Analysis of UN(J430 (SEQ ID NO:52) shown in Figure 52 reveals a signal peptide at about amixM) 
acids 1-17 and an N-glycosylation site is ai about amino acids 46. 

35 

^ AA. Isolation of cDNA clones Encoding Human PROl 1 14 (UN0557) 

Use of the amylase yeast screen procedure described above on tissue isolated from human fetal 
Iddaey tissue resulted in an EST sequence which served as the template for the creation of the 
oligonucleotides below and screening as described above in a human breast carcinoma library resulted in the 
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isolation of the fiiH length DNA sequence DNA57033 (Fig. 53, SEQ ID NO:I43) and the derived PROUM 
native sequence protein UNQ557 (Fig. 54, SEQ ID NO: 144). 

The PCR primcR used in die isolation screen described in the previous paragraph were: 
fonvard primer (48466.fl): y-AGGCTTCGCTGCCACTAGACCTC-r (SEQ ID NO;r45) 

reverscprimcr: (48466.rl): y^rCACGTCGGOTAAGGATGCTTGAG-y (SEQIDNO:146) 

hybridization probe: 48466.pl): 

y-TTrcTACCCATrGATrCCATOTTTGCTCACAGATGAAOTCGCCATrCTGC-y (SEQ ID NO:147) 

aooe DNA57033 (SEQ ID NO:I43) comrins a single open leading fame wi* an app.«n, 
l«nsI»tion initiation site at nucleotide positions 250-252 and ending at the stop codon (TAG) fbund at 
nucleotide posiUons 1 183-1 185 (Figu« 53. SEQ ID N0:I43). as indicated by boUed underline. The ptedietcd 
PROIIM polypepdde piecunor (/.c. UNQS57. SEQ ID NO:144) is 311 amino acids long, has a calculated 
molecular weight of approximately 35,076 daltons and an estimated pi of apptoxmmely 5.04. Analysis of the 
filU-length PROl 1 14 sequence shown in Figure 54 (SEQ ID NO: 144) evidences the presence of the following: 
a signal peptide from about amino acid I to about amino acid 29. a mnsmembtane domain from about amino 
acid 230 to about amino acid 255. potential N-glycosylation sites from about amino acid 40 to about amino 
acid 43 and from about amino acid 134 to about amino acid 137. an amino acid sequence block having 
homology to tissue factor proteins from about amino acid 92 to about amim, acid 1 19 and an amino acid 
sequence block having homology to imcgrin alpha chain proteins from about amino acid 232 to about amino 
acid 262. A cDNA clone containing DNA57033 (SEQ ID NO:143) has been deposited with ATCC on May 
27. 1998 and is assigned ATCC dqjosit no. 20990S. 

AB. Isolation of cDNA clones E ncoding Human PROI007 (llUqiOX^ 

Use of d>e ECD homology procedure described above resulted in the identification of an EST 
sequence designated Merck EST T705I3. which was derived ftom human liver tissue (clone 83012 Dom 
hbrary 341) was fimher examined. The corresponding (nil-length clone was fiirther examined and sequenced, 
resulting in the isolation of die fiill-lcngdi DNA .sequence DNA57690 (Fig. 55. SEQ ID NO: 145) and the 
derived PROl 007 native sequence protein UN0491 (Fig. 56. SEQ ID NO: 146). 

Clone DNAS7690 (SEQ ID NO:145) co„»ins a single open reading frame with an apparem ' 
tnmslation initiation site at nucteotide positions 16-18 and ending at the stop codon (TGA) a. nucleotide 
positions 1054-1056 (Figure 55). as indicted by boldol underiine. TTte predicted PRO1007 polypeptide 
precursor (i.e., UNQ491. SEQ ID N0:I46) is 346 amino acids long (Figure 56). has a calculated molecular 
weight of 35.971 daltons and a pi of 8.17. TheUN049l (SEQ ID NO: 146) protein shown in Figure 56 has an 
estimated molecular weight of about 35971 daltons «>d a pi of about 8.17. A cDNA clone containing 
DNA57690 (SEQ ID Nai45) has been deposited with the ATCC on 9 June 1998. «hI ha, been assigned 
deposit number 209950. 

Analysis of the amino «:ld sequence ofUNQ49I(SEQroNO:I46)ieve«b the putath^ signal pept^ 
at about amino add residues 1-30, a tmnsmembnme domain at about amino acid residues 325-346. N- 
8iyi»sylation sites at about amino acid residues 1 18. 129, 163. 176, 183 and 227 and a Ly^-Par domain 
p«t«ns at about amino acid msidue. 17-36 «rf 209-222. Tl«co,«ponding „«leotides of the amino «ld, 
presemed herein can be routinely deteinuiittl given the seqiie^ 
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AC. Isolation of cDNA clones Encoding Human PRO! 184 (UNQ598) 

Use of the signal algorithm procedure described above resulted in the identification of Incyte EST 
1428374 which was derived from an ileum tissue library (39, SINTBSTOl). Further examinadon of the full- 
length clone corresponding to this sequence resulted in the isolation of the fiUI-length DNA39220 (Rg. 57, 
SEO ID NO: 147) and the derived PROl 184 native sequence protein UN0598 (Fig. 58» SEQ ID NO:l48). 

UN0598 (SEQ ID NO: 148), as shown in Figure 58 exhibits an apparent translation initiation site at 
nucleotide positions 106-108 and ending at the stop codon (TOA) found at nucleotide positions 532-534, as 
indicated by boldcd underiine. The predicted PROn84 polypeptide precursor (i.e.. UN0598. SEQ ID 
NO: 1 48) is 142 amino acids long, has a calculated molecular weight of approximately 15690 daltons and an 
estimated pi of approximately 9.64. Analysis of UNQ598 (SEQ ID NO: 148) evidences the presence of a signal 
peptide at about amino acids 1-38. A cDNA clone containing DNA59220 (SEQ ID NO: 147) has been 
deposited with the ATCC on 9 June 1998. and has been assigned deposit number 209962. It is understood that 
the deposited clone has the acnial sequences and that representations are presented herem. 

AD. Isolation of cDNA clones Encoding Human PRO 1 03 1 (UN05I6) 

Use of the ECD homology procedure described above resulted in the identification of the EST 
sequence Merck W74558 (clone 344649). Tlic corresponding fiill-length clone was examined and sequenced 
resulting in the isolation of DNA sequencing gave the fiill-lcngth DNA sequence DNA59294 (Fig. 59, SEQ ID 
N0:I49) and the derived PRO1031 native sequence prorcin UN0516 (Fig. 60. SEQ ID NO:150). 

Clone DNA59294 (SEQ ID NO: 149) contains a single open reading frame with an apparent 
translation initiation site at nucleotide positions 42-44 and ending at the stop codon (TGA) at nucleotide 
positions 582-584 (Figure 59). as indicated by bolded underline. The predicted PRO1031 polypeptide 
precursor (i.e.. UNQ516. SEQ ID NO: 150) is 180 amino acids long (Figure 60). The UNQ516 protein shown 
in Figure 60 has an estimated molecular weight of about 20437 and a pi of about 9.58. Clone DNA59294 
(SEQ ID NO:I49> has been deposited with the ATCC on May 14, 1998 and has been assigned deposit number 
209866. Regarding the sequence, it is understood that the deposited clone contains the correct sequence, and 
the sequences provided herein are based on known sequencing techniques. 

Analysis of the amino acid sequence of UNQ516 (SEQ ID NO: 1 50) reveals the putative signal peptide 
at about amino acid residues 1-20, an N-gtycosylation site is at about amino acid residue 75^ A region having 
sequence identicy with IL-17 is at about amino acid residues 96-180. The corresponding nucleotides can be 
routinely determined given the sequences provided herein. 

AE. Isolation of cDNA clones Encoding Human PR01346 (UNQ70n 

Use of die ECD homology procedure described above in a human fetal kidney library resulted in the 
isolation of the fall-length DNA sequence DNA59776 (Fig. 61. SEQ ID N0:I51) and the derived PR01346 
native sequence protein UNQ701 (Fig. 62, SEQ ID NO:152). 

Hie PCR primers (forward and reverse) and hybridization probe used in the isolation of DNA59776 
(SEQ ID N0:15]) were die foUowing: 

forward PCR primer (45668.n): y-CACACGTCCAACCTCAATGGGCAG-y (SEQ ID Nai53) 
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reverse PCR primer (45668. rl): 5*-GACCAGCAGGGCCAAGGACAAGG-3' 
hybridization probe (45668.pl): 



(SEQ[DNO:154) 
(SEQfDNO:I55) 



15 

10 
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20 
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25 

20 

30 

25 

35 

30 
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y-GTTCTCTGAGATGAAGATCCGGCCGGTCCGGGAGTACCGCTTAGO* 

CHonc DNA59776 (SEQ ID NO: 151) contains a single open reading frame with an apparent 
transUtioD inidatioa site at nucieotide positions 1-3 (ATG), and an apparent stop codon (TAG) at nucleodde 
positions 1384-1386 (TAG). The predicted PR01346 polypeptide precursor (i*.fli. UNQ70K SEQ ID NO:152) 
is 461 amino acids long. The protein contains an apparent type 11 transmembrane domain at amino acid 
positions from about 31 to about 50. fibrinogen beta and gamma chains C-termtnal domain signature at about 
amino acid positions 409-421 and a leucine zipper patterns at about amino acid positions 140-161, 147-168, 
154-175 and 16M82. 

A cDNA clone containing DNA59776, designated as DNA59776-1600, has been deposited with 

ATCC on August 18. 199R and is assigned ATCC deposit no. 203128. The IIN0701 (SEQ ID NO:152) 
protein shown in Figure 62 has an estimated molecular weight of about 50744 daltons and a pi of about 6.38. 

AF. Isolation of cDNA clones Encodinu Human PRO 1 155 (UN0585) 

Use of the signal algorithm procedure described above resulted in the identification of Incyte EST 
2858870 which was derived from an ileum tissue library (39, SININOT03). Funher txaminaUon of the full- 
length clone corresponding to this sequence resulted in the isolation of the full-length DNA sequence 
DNA59849 (Fig. 63, SEQ ID NO:l56) and the derived PROI 155 native .sequence protein UN0585 (Fig. 64, 
SEQ ID NO: 157). 

The UNQ585 (SEQ ID NO: 157) polypeptide shown in Figure 64 contains a single open reading frame 
with an apparent translation initiation site at nucleotide positions 158-160 and ending at the stop codon (TAA) 
found at nucleotide positions 563-565. as indicated by bolded underline. The predicted PROI 155 polypeptide 
precursor (i.e.. UNQ585. SEQ ID NO: 157) is 135 amino acids long, and signal peptide appears at about amino 
acids residues 1 to about I8» a leucine zipper pattern appears at about amino acid residues 43 to 64 and a 
tachykinin family signamre appears at about amino acid residues 86 lo about 91. UN0585 (SEQ ID NO: 157) 
has a calculated molecular weight of approximately 1 4833 daltons and an estimated pi of appro.\imaiely 9.78. 
A cDNA clone containing DNA59849 (SEQ ID NO:156), designated as DNA59849.1504. has been deposited 
with ATCC on June 1 6. 1998 and is assigned ATCC deposit no. 209986. 

AG. Isolation of cDNA clones Encodinc Human PRO 1250 (UN0633) 

Use of the signal algorithm procedure described above resulted in the identification of an EST cluster 
sequence from the Incyte database, designated Incyte EST cluster seqiience no. 56523. ThU sequence was then 
compared to a variety of various EST databases as described under the signal algoriduxi procedure above, and 
further resulted in the identification of Incyte EST 3371784. Further examination and sequencing of the full- 
length clone corresponding to riiis EST sequence resulted in the isolation of the (ull-Iength DNA sequence 
DNA60775 (Fig. 65, SEQ ID Nai58) and the derived PRO1250 native sequence protein UN(J633 (Fig. 66. 
SEQIDNO:159). 

Clone DNA60775 (SEQ ID NO:l58) contains a single open reading fiame with an apparent 
traosladon initiation site at nucleotide positions 74-76 and ending at the stop codon (TAG) at nucleotide 
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positions 2291-2293 (Figure 65). The predicted PRO1250 polypeptide precursor UNQ633, SEQ ID 
NO: 159) is 739 amino acids long (Figure 66). The UNQ633 (SEQ ID NO:159) protein shown in Figure 66 has 
an estimated molecular weight of about 82^63 daltons and a pi of about 7^5. Analysis of UNQ633 (SEQ ID 
NO: 159) evidenced the presence of the following: a type II transmembrane domain from about amino acid 
residues 61 to about 80, a putative AMP4)inding domain signature sequence fiom about amino acid ccstdue 
314 to about 325, and potential N-glycosylation sites from about amino acid residues 102 to about 105» from 
about amino acid residues 588 to about 591 and from about amino acid residues 619 to about 622. A cDNA 
clone containing DNA60775 (SEQ ID NO:158) has been deposited with the ATCC on September 1. 1998 and 
b assigned ATCC dqsosit no, 203173. 

AH. Isolation of c DNA clones Encoding Human PR01312 fUNQ678) 

An EST (DNA55773) was identified in a human fetal kidney cDNA library using a yeast screen, that 
prcfcreniially represents the 5' ends of the primary cDNA clones. Based on the DNA55773 sequence, 
oligonucleoddes were .^synthesized for use as probes to isolate the fiill-lcngdi DNA sequence DNA61873 (Fig. 
67. SEO ID NO:160) and ihc derived PR01312 native sequence UN0678 (SEQ ID N0:I61). 

Tlie full length DNA6I873 clone shown in Figures 67 (SEQ ID NO: 160) contains a single open 
reading frame with an apparent translation initiation site at about nucleotide positions 7-9 and ending at the 
stop codon (TGA) found at about nucleotide positions 643-645, as indicated by bolded underline. The 
predicted PR01312 polypeptide precursor (i.e. UNQ678, SEQ ID NO: 161) is 212 amino acids long. UNQ678 
(SEQ ID Nai61) has a calculated molecular weight of approximately 24.024 daltons and an estimated pi of 
appmimatcly 6.26. Other feamres include a signal peptide at about amino acids 1-14; a transmembrane 
domain at about amino acids 14M60, and potenUat N-glycosytetion sites at about amino acids 76-79 and 93- 
96. Aclonec6mainingDNA61873(SEQID NO:160) hasbeendeposiicd with the ATCC on August 18. 1998, 
under the designation DNA6I873-I312, and has been assigned deposit number 203132. 

A'- Isolation of cDNA clones Encodinc Human PROl 192 (UNQ606> 

Use of the ECD homology procedure described above in a human fetal liver library resulted in the 
isolaUon of the ftilMengdj DNA sequence DNA62814 (Fig. 69. SEQ ID NO:162) and the derived PROn92 
native sequence protein UNQ606 (Fig. 70, SEQ ID N0:I63). 

The PCR primers (forward and reverse) and hybndtzation probe used in the isolation of DNA62814 
(SEQ ID NO: 162) were the following: 

forward PCR primer (35924.n): 5*^CGACGCCATCTAGAGGCCAGAGCO' (SEQ ID NO:164) 
reverse PCR primer (3 5924.rl): y.ACAGGCAGACCCAATGGCCAGAGC-3' (SEQ ID NO:165). 
hybridiration probe (35924.pl): ^SEq ^ ^^^^^^ 

5'^AGACGACTGCGGGAGTTTGGGACCTTTGTGCAGACGTGCrcATC-3' 

Clone DNA62814 (Fig. 69, SEQ ID Nai62) contains a single open readmg frame wiA an apparent 
translation initiation site at micleotide positions 121-123, and an apparent stop codon (TAA) at nuclcoddc 
positions 766-768. as mdtcated by bolded underline. ITie predicted PR01192 polypeptide precursor {Lc, 
UNQ606, SEQ ID NO: 163) Is 213 amino acids kmg. Hic UNQ606 (SEQ ID NO: 163) polypeptide pieeuisor 
shown in Figure 70 has a rignal peptide at about amino acids 1-21; a transmembrane domain at about amino 
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acids 153-176; poteniial N-glycosylation sites at about amino acids 39-42 and 1 18-121; and homology with 
myelin PO proteins at about amino acids 27-68 and 99-128. Tlic UNQ606 (SEQ ID NO:163) shown m Figure 
70 has an estimated molecular weight of.aboui 24»484 Daltons and a pi of about 6.98. 

A cDNA clone containing DNA62814 (SEQ ID N0:162), designated as DNA62814-1521, was 
deposited with the ATCC on Augusc 4» I998» and is assigned ATCC deposit no. 203093. 

AJ. Isolation of cDNA clones Encoding Human PROI246 (UNO630^ 

Use of the signal aJgorithra proceduic described above resulted in the idenrification of an EST cluster 
sequence from the Incytc database, designated Incytc EST cluster sequence no. 56853. This sequence was then 
compared to a variety of various EST databases as described under the signal algorithm procedure above, and 
further resulted in die identification of Incyte EST 248 1345. Funher cxaminauon and sequencing of the full- 
length clone corresponding to this EST sequence resulted in the isolation of the flilMength DNA sequence 
DNA64885 (Fig. 71, SEQ ID NO:167) and the derived PR01246 native sequence protein UNQ630 (Fig. 72, 
SEQID NO: 1 68). 

Clone DNA64R85 (SEQ ID NO: 167) contains a single open reading frame with an apparent 
translation initiation site at nucleotide pasiiions 1 19-121 and ending at the stop codon (TGA) at nucleotide 
positions 1727-1729 (Figure 71). as indicated by bolded underline. Vxc picdictcd PR01246 polypeptide 
precursor (r.c.. UNQ63a SEQ ID NO: 168) is 536 amino acids long (Figure 72). has an estimated molecular 
weight of about 6 1 ,450 daltons and a pi of about 9. 1 7. Analysis of UNQ630 (Fig, 72. SEQ ID NO: 168) rcveaU 
the following: a signal pepUde from about amino acid 1 to about amino acid 15, potential N-glycosylaHon sites 
from about amino acid 108 to about amino acid 1 1 1. from about amino acid 166 to about amino acid 169, from 
about amino acid 193 to about amino acid 196. from about amino acid 262 to about amino acid 265, from 
about amino acid 375 to about amino acid 378. from about amino acid 413 to about amino acid 416 and from 
about amino acid 498 to about amino acid 501 and amino acid sequence blocks having homology to sulfatasc 
proteins from about amino acid 286 to about amino acid 315, from about amino acid 359 to about amino acid 
369 and (rom about amino acid 78 to about amino acid 97. A cDNA containing DNA64885 (SEQ ID 
NO:!67). designated DNA64885-1529. has been deposited with ATCC on November 3, 1998 and is assigned 
ATCC deposit no. 203457. 

AJC Isolation of cDNA clones Encoding Human PR01283 (UN0653) 

Use of the ECD homology procedure described above in a human breast tumor tissue Kbraiy resulted 
in die isoIatioD of the fuU-length DNA sequence DNA65404 (Fig. 73, SEQ ID NO:169) and die derived 
PR01283 native sequence protein UNQ653 (Fig. 74, SEQ ID NO: 1 70). 

The PGR primers (forward and reverse) and hybridization probes used ia the isolation of DNA65404 
(SEQ ID Na 169) were the fbUowing: 

forward PCR primer (28753. fl): 5'-GGAGATGAAGACCCTGnTCCTC-3' (SEQ ID NO:l71) 

f0fwaniPCRprimcr(28753.ni): 5'-GGAGATGAAGACCCTGTrCCTGGGTC.3' (SEQIDNO:172) 
revTO PCR primer (28753.rl): S'-GTCCTCCGGAAAGTCCTTATC-y (SEQ© N0:173) 

reverse PCR primer (28753.rl 1): S^^CTAGTGTrCGGGAACGCAGCTTC^y (SEQ ID N0:174) 
hybridizatioap«,bc(28753.pI): (SEQIDN0:175) 

in 
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y-CAGGGACCTGGTACGTGAAGGCCATGGTGGTCGATAAGGACnrCCGGAG-y 

hybridization probe (28753.pl 1): . (SEQIDN0:l7tf) 

5».CTGTCCnTCACCCTGGAGGAGGAGGATATCACAGGGACCTGGTAC-3' 

Clone DNA65404 (SEQ ID NO:169) contains a single open reading fiame with an apparent 
translation iniuation site at nucleotide positions 45-47 and ending at the stop codon (TAG) at mideotide 
positions 555-557 (Figure 73). as indicated by bolded underline. The predicted PRO 1283 polypeptide 
piecuisor (Le^ irNQ653. SEQ ID NO:I70) is 170 amino acids long (Figure 74). The UNQ653 (SEQ ID 
NO:170) protein shown in Figure 74 has on estimated molecular weight of about 19.457 daltons and a pi of 
about 9.10. Analysis of the UNQ653 (SEQ ID NO:170) evidences the presence of the following: a signal 
peptide fiom about amino acid 1 to about amino acid 17. A cDNA clone containing DNA65404 (SEQ ID 
NO:l69), designated DNA65404.155I, has been deposited with ATCC on September 9. 1998 and is assigned 
ATCC deposit no. 203244. 

AL. Isolation of c DNA clones Encoding Human PROn95 (UNQ608) 

Use of the signal algorithm procedure described above resulted in the ideniification of an EST cluster 
sequence 32204 from the Incyte database. This sequence was then compared to a variety of various EST 
databases as described under the signal algorithm procedure above, and further resulted in the identification of 
Incyte EST352980. Further examination and sequencing of the full-length clone corresponding to this EST 
sequence resulted in the isolauon of the full-length DNA sequence DNA65412 (Fig. 75. SEQ ID NO:177) and 
the derived PROI 195 native sequence protein UNO608 (Fig. 76, SEQ ID N0:I78). 

The full length clone DNA65412 (SEQ ID NO:177) contains a single open reading frame with an 
apparem translation initiation site at nucleotide positions 58-60 and ending.at the stop codon (TAG) found at 
nucleotide positions 511.513 (Figure 75). as indicate by bolded underiine. The predicted PROI 195 
polypeptide precursor (i.e.. UNQ608, Figure 76. SEQ ID NO:I78) is 151 amino acids long, has a calculated 
molecular weight of 17.227 daltons and a pi of 5.33. Analysis of UNQ608 (SEQ ID NO: 178) reveals a signal 
sequence at about amino acids 1-22. a calculated molecular weight of approximately 17277 daltons and an 
estimated pi of approximately 5.33. A cDNA clone containing DNA65412 (SEQ ID NO: 177). designated as 
DNA65412-1523. was deposited with the ATCC on August 4. 1998 and is assigned ATCC deposit no. 203094. 

AM. Isolation of c DNA cloties Encoding Human PR01343 (UN0698) 

Use of the amylase yeast screen procedure described above on tissue isolated from human smooth 
muscte cell tissue resulted in an EST sequence which served as the template for the creation of the 
oUgomicIeotides below and screening as described above in a human smooth muscle cell tissue library 
lesulicd in the isolation of the fiill length DNA sequence DNA66675 (Fig. 77. SEQ ID NO:l79) and the 
derived PR01343 native sequence protein UNQ698 (Fig. 78, SEQ ID NO: 180). 

Tlie oligonucleotide probes employed were as follows: 
forward PCR primer (48921.fl) 5'<:AATATGCATCTrGCACGTCTGG.r (SEQ ID NO;l81) 
ipversc PGR primer (48921 Jl) S'-AAGCTrCTCTGCTTCCnTCCTGCO* (SEQ ID NO:l82) 
hybridization probe (4892 1 .p I > 

y-TGACCCCATTGAGAAGGTCATTGAAGGGATCAACCGAGGGCTG.y (SEQlDNO:183) 
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The foil lengU, clone DNA6M75 (SEQ ID NO:179) contains a single open reading frame with an 
apparent translation iniUation site at nucleotide posilions 71-73. and asu^ signal (TAA).| nuekotide positioas 
812-814 (Figure 77). as indicated by bolded underline. TTte predicted PROI343 polypeptide precursor {I.e 
UNQ698. SEO ID NO:I80. Fig. 78) is 247 amino acids long, has a calculated molecuUr weight of 
appn,ximately 25J35 daltons and an estimued pi of approximately 7.0. Analysis of the UNQ698 sequeace 
shown in Figure 78 (SEQ ID NO:180) evidences the presence of the following: a signal peptide fiom about 
ammo «rfd 1 10 abotn amino acid 25 and a homologous region to ci,cumspon,2oite repeats fom about amino 
acid 35 .0 about amino idd 22S. A cDNA clone containing DNA6667J (SEQ ID NO:I79). designated 
,5 DNA66675.1S87. has been deposited with ATCC on September 22. 1998 and is assigned ATCC deposit no 

10 203282. 

Alternatively, a comparison of the yeast EST se<p.enee isolated ton the amylase seieea above was 
screened against various EST databases, both public «,d private (eg., see ECD homology piocedure. above) 
20 '^""^ identification of Incyte EST clone no. 4701 148. Further analysis and sequencing of the 

cootsponding foll-length clone resulted in isolation of the DNA66675 sequence (SEQ ID NO: 179) shown in 
IS Figure 77. 

AN- Isolation of cDNA clones E ncoding Hnmnn PR01418 IVUC fm) 
2^ °f ''S""' »'g°rithm procedure described above resulted in the idemifieation of an EST cluster 

sequence 10698 (Incytc duster 121480). TOs sequ«»e was then compared to a variety of various EST 
databases (inctoding dtose derived from a placenta tissue libra^,) as described under rf,e signal algorithm 
procedure above, ami further resulted in the idenrifieation of Incyte ESTI306026. Further examh»tion md 
30 sequencing of the (nll-length clone corresponding to this EST sequence resulted in the isolation of the full- 

length DNA sequence DNA68864 (Fig. 79. SEQ ID Nai84) and the derive! PR01418 native .sequence 
protein i;NQ732 (Fig. 80, SEQ ID NO: 1 85). 
25 The fall lengd. clone shown in Figure 79 (DNA68864, SEQ ID NO:184) contains a single open 

re«tog fiame with an apparent translation initiation site at nucleotide positions 138-140 and ending at the stop 
35 codon (TAA) found at nucleotide positions 1 188-1190. as indicated by bolded underline. The predicted 

PR01418 polypeptide precursor (/.e.. UNQ732. SEQ ID NO:I85) is 350 amino acids long wid, a signal 
pepdde at about «nino acids 1-19. . calculated molecular weight of approximately 39003 daltons and an 
esnmated pi of approximately 5.59. A cDNA done containing DNA68864 (SEQ ID Nai84). desigt^ted as 
40 DNA68864-I629 was deposited with the ATCC on September 22. 1998 «rf is assignnl ATCC deposit na 

203276. 
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AO. Isolation of cDNA clones Enc oding Human PROI387 (UNp T??^ 

Use of the Signal algorithm procedure described above resulted in the idemifieation of an EST 
sequence 10298. ™s sequem:e w« then compared to. vrtety of various EST datrt»se«« dewibed under 
thestgnalalgoritfunprocedure above, and further resulted in the idemifieation of Incyte ESnS07924. Further 
e««.iin«ii«n ««l sequendng of d« foU-Iength clone correspotKUng to this EST «^ 
Bolation of the (WWeagth DNA .e,u«ce DNA68872 (Fig. 8,. SEQ ID NO:I86) «>d the deti^d PR01387 
gff 40 native sequence proteiaUNQ722 (Fig, 82. SEQ IDNai 87). 
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Clone DNA68872 (SEQ ID NO:I86) contains a single open reading frame with an appai«it 
translation initiation site at nucleotide positions 76-78 and ending at the slop codon (TGA) at nucleotide 
positions 1258-1260 (Figure 81). as indicated by bolded underline. The predicted PR01387 polypeptide 
precursor UN0722, SEQ ID NO:!87) is 394 amino acids long. The UNQ722 (SEQ ID NO:187) protein 
shown in Figure 82 has an estimated molecular weight of about 44^39 dallons and a pi of about 7.10. 
UN0722 (SEQ ID NO: 187) forihcr contains a signal peptide from about amino acid residues 1 to about residue 
19. a transmembrane domain from about residue 275 to about residue 296. potemial N-glycosylation sites at 
about residues 76. 231, 302, 307 and 376 and amino acid .sequence blocks having homology to myelin pO 
protein from about amino acid residue 210 to about residue 239 and from about amino acid residue 92 to about 
residue 121. A cDNA clone containing DNA68872, designated as DNA68872.1620. has been deposited with 
the ATCC on August 25. 1 998 and is assigned ATCC deposit no. 203 1 60. 

AP. Isolation of cDNA clones Encoding Human PROM 10 fUN0728^ 

Use of the signal algoridim procedure described above resulted in the identiHcation of an EST cluster 
sequence 98502. This sequence was then compared to a variety of various EST databases as described under 
the signal algorithm procedure above, and further resulted in the idcniificaiion of Incyte ESTl 257046. Further 
examination and sequencing of the fiill-lcngih clone corresponding to this EST sequence resulted in the 
isolation of the fiill-lcngih DNA sequence DNA68874 (Fig. 83. SEQ ID NO:l88) and the derived PR01387 
native .sequence protein UN0728 (Fig. 84, SEQ !D NO: 1 89). 

Clone DNA68874 (SEQ ID NO: 188) contains a single open reading frame with an apparent 
translation initiation site ni nucleotide positions 152-154 and ending at the stop codon (TGA) at nucleotide 
positions 866-868 (Figure 83). as; indicated by bolded underline. Tlje predicted PR014 10 polypeptide 
precursor (U,. UN0728, SEQ ID NO:i89) is 238 amino acids long (Figure 84). The UNQ728 protein (SE<? 
ID NO: 189) shown in Figure 84 has an estimated molecular weight of about 25.262 daltons and a pi of about 
6.44. a signal peptide from about ammo acid residue 1 to about residue 20. a transmembrane domain from 
about amino acid residue 194 to about residue 220 and a potemial N-glycosylaiion site at abom amino acid . 
residue 132. A clone containing DNA68874 (SEQ ID NO: 188) has been deposited with ATCC on September 
22. 1998 and is assigned ATCC deposit no. 203277. 

AQ. Isolation of cDNA clones Encodint; Human PR01917 (UNQ900> 

Use of die signal algorithm procedure described above resulted in the identification of an EST cluster 
sequence 85496. This sequence was then compared to a variety of various EST databases as described under 
the signal algorithm procedure above, and ftuther resulted in the identification of Incyte EST3255033. TOs 
EST was derived from an ovarian tumor library. Further examinanon and sequencing of the fiiU-lcngth clone 
conesponding to this EST sequence resulted in die isolation of the fiill-length DNA sequence DNA76400 (Fig. 
85. SEQ ID N0:190) and the derived PR01917 native sequence protein UKQ9Q0 (Fig. 86. SEQ ID N0:191). 

The foil length clone DNA76400 (SEQ ID N6:190) shown in Figure 85 contains a single open 
leading frame with an apparem tnmslatioii initiation site at nucleotide positions 6 to 9 and ending at Ae stop 
codon (TGA) found at nucleotide positions 1467 to 1469 as indicated by bolded underilne. The predicted 
PR019l7polypephdc precursor (i.e. UNQ900. SEQ ID NO: 191) is 487 amino acids long. UNQ900{SEQID 
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NO: 191) has a calculated molecular weight of approximately 55.051 dalions and ah estimated pi of 
approximately 8.14. Additional features include: a signaJ peptide at about amino acid residues 1-30; potential 
N-glycosylation sites at about amino acid.rcsidues 242 and 481, protein kinase C phosphorylation sites at about 
amino acid residues 95-97. 182-184, and 427-429: N-myristoylation sites at about amino acid residues 107- 
112, 113-118, 117-122, 118-123, and 128-133: and an endoplasmic reticulum targeting sequence at about 
amino acid residues 484-487. 

AR. Isolation of cDNA clones Encoding Human PR01868 (UN0859) 

Use of the ECD homology procedure described above in a human fetal liver library resulted in the 
identification of EST clone no. 2994689. Further analysis and sequencing of the corresponding full-length 
clone resulted in the isolation of DNA77624 (Fig. 87, SEQ ID NO: 192) and the derived PR01868 native 
sequence protein UN0859 (Fig. 88. SEQ ID NO: 193). 

Clone DNA77624 (Fig, 88, SEQ ID NO: 193) contains a single open reading frame with an apparem 
transUtion initiation site at nucleotide positions 51-53 and ending at the stop codon (TGA) at nucleotide 
positions 981-983. as indicated by holded underline. Tlic predicted PR01868 polypeptide precursor (Le.. 
UNQ859. SEQ ID NO: 193. Fig. 89) is 310 amino acids long. The UNQ859 (SEQ ID NO: 1 93) protein shown 
in Figure 89 has an estimated molecular weight of about 35.020 daltons and a pi of about 7.90, a 
transmembrane domain from about amino acid residue 243 to about residue 263, potential N-glycosylaiion 
sites at about amino acid residues 104 and 192. a cAMP- and cGMP-dcpendent protein kinase pho.sphoryIation 
site from about amino acid residues 107 to about residue 1 10. casein kinase 11 phosphorylation sites from about 
amino acid residues 106 to about residue 109 and from about amino acid residue 296 to about residue 299. a 
tyrosine kinase phosphorylation site from about amino acid residue 69 to about residue 77 and potential N- 
rayristolatton sites from about amino acid residue 26 to about residue 31. from about residue 215 to about 
residue 220. from about residue 226 to about residue 231, from about residue 243 to about residue 248. from 
about residue 244 to about residue 249 and from about residue 262 to about residue 267. A cDNA clone 
containing DNA77624 fSEQ ID NO: 193) has been deposited with ATCC on December 22. 1998 and is 
assigned ATCC deposit no 203553. 



AS. Isolation of cDNA clones Encoding Human PRO205 (UNOI79) 

Use of the ECD procedure above resulted in the identification of an EST sequence derived from a 
human retinal library. Additional effort to identify the full length clone using an in vitro cloning procedure 
were unable to identify another PRO205 encoding DNA sequence. 

DNA sequence encoding other polypeptide of substantial homology to die UN0179 (SEQ ID 
NO:229) polypeptide of Figure 90 may be found as GenBank submissions AB033089_1 and HSM802147_1. 

Clone DNA30868 (SEQ ID NO:89) contains what is believed to be an incomplete open reading frame 
with an apparent translation inidation site at nucleotide positions 405-407 as indicated by bolded underline in 
Figure 89. The predicted paitial length PR01868 polypeptide precuraor {Le., UNQ179, SEQ ID Na229) is 
343 amino acids long, has a calculated molecular weight of 39285 daltons and a pi of 6U)6. 
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Analysis of the UN0179 (SEQ ID NO:229) shown in Figure 90 reveals a signal peptide at abom 
amino acid residues I to 20. an N-glycosylation site at about amino acid residues 318-322, tyrosine kinase 
phosphoiylation sites at about amino acids residues 21-29 and 21 1-220. N-myristolation sites at about residues 
63-69. 83-89 and 317-323 and a prokaryotic membrane Upoprotcin lipid attachment site at about residues 260- 
27 1 . A cDNA clone containing DNA30868 (SEQ ID NO:228) has been deposited with the ATCC on March 2, 
2000 under the designation DNA30868-1 156 and has been assigned ATCC deposit no. . 

AT. Isolation of cDNA clones Encoding Murine PRQ2 1 (UN02I ) 

The isolation of DNA36638 (Fig. 91, SEQ ID NO:230). which encodes the native sequence PR021 
polypeptide UN021 (Fig. 92. SEQ ID NO:23 1) has been previously described in U.S.P. 5.955,420. Additional 
cloning and characterizing information can be found in Schneider et aL Cell 54 (6): 787-93 (1988) and in 
Manfiolcni et aL, Mot Celt Biol. 13 (8): 4976-85 ( 1 993 ). 

Clone DNA36638 contains a single open reading frame with an apparent translation initiation site at 
nucleotide residues 1 68- 1 70 and ending at the stop codon (TAG) at nucleotide re.<udues 2 1 87-2 1 89 (Figure 91). 
as indicated by boldcd undcriine. The predicted PR021 polypeptide precursor {i.e. UN021, SEQ ID NO:231) 
is 673 amino acids loiig. has a calculated molecular weight of 74.512 dalions and a pi of 5.45. A cDNA clone 
containing DNA36638 has been deposited with the ATCC under the designaUon DNA36638.I056 on 
November 12. 1997 and has been assigned ATCC deposit number 209456. 

Analysis of the UN021 polypeptide of Figure 92 (SEQ ID NO:231) reveals a signal sequence at about 
amino acid residues 1-27. a transmembrane domain at about amino acid residues 619-635, N-glycosylauon 
sites at about residues 417-421 and 488-492, N-myrisiolation sites at about amino acid residues 126-132, 135- 
141, 146-152. 173-179, 214-220, 253-259. 346-352. 374-380, 440^46. 479-485. 497-503, 517-523, 612-618, 
aspartic acid and asparagtne hydroxylation sites at about amino acid residues 130-142. 168-180, 209-221 and 
248-260, a vitamin K^Iependeni caiboxylation domain and an EGF-likc domain cysteine pattern signanire at 
about amino acid residues 1 39- 1 5 1 . 



AU. Isolation of cDNA clones Encoding Human PR0269 fUN0236) 

Use of the ECD homology procedure described above in a human fetal kidney library in combination 
with an m vitro cloning procedure using the probe oligonucleoUde and one of the primer pairs below resulted 
in the identification of the full length DNA sequence DNA38260 (Fig. 93. SEQ ID NO:232) and the derived 
PR0269 native sequence protein UNQ236 (Fig. 94, SEQ ID NO:233). 

Hie fbrwani and reverse PGR primers and the hybridization pit>be used were the following: 
forward PGR primer (.fl ): ^SEQ ID NO:234) 

5'-TGGAACGAGATGCGATGCGAGCTC -3' 

forward PCR primer (.f2): (ggg jp ^0:235) 

y-TGACCAGTGGGGAAGGACAG-y 

forward PGR primer (.0): (SEQ ID NO:236) 

5*-ACA<jACK:AGAGGGTGCCTrG-y 

reverse PCR primer (jl ): ^g£Q jp )«|0:237) 

5'-TCAGGGACAAGTGGTGTCTCrrCCC-y 
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reverse PCR primerf .r2): (S£q nO:238) 

5*-TCAGGGAAGCAGTGTGCAOTrCtG-3» 
hybridization probe: (SEQ ID NO:239) 

y-ACAGCTCCCGATCTCAGTrACTTGCATCGCGGACGAAATCGGCCCTCGCT-y 

Clone DNA38260 (SEQ ID NO:232) contains a single open reading frame with an apparent 
translation initiation site at nucleotide positions 314-316 and ending at the stop codon (TAG) at nuclcoride 
positions 1784.1786 (Fig. 93), as indicated by bolded underiine. The predicted PR0269 polypeptide precursor 
is 490 amino acids long (Le., UNQ236, Fig. 94. SEQ ID NO:233), has a calculated molecular weight of 51.636 
daltons and a pi of 6.29. A cDNA clone containing DNA38260 (SEQ ID NO:232) has been deposited with 
ATCC on October 17. 1997 and is assigned ATCC deposit no. 209397. 

Analysis of the UN0236 polypeptide of Figure 94 (SEQ ID NO:223) reveals a signal sequence at 
about amino acid residues 1-16. a transmembrane domain at about residues 399-418, N-glycosylation sites at 
about amino acid residues. 189- 193 and 381-385, a glycosaminoglycan attachment site at about amino acid 
residues 289-293, cAMP- and cGMP-depcndeni protein kinase phosphorylation sites at about amino acid 
residues 98-102 and 434-438. N-myristolaiion sites about amino acid residues 30-36, 35-41. 58-64. 59-65. 121- 
127, 15M57, 185-191. 209-215. 267-273, 350-356. 374-380, 453-459. 463-469 and 477-483 and an aspartic 
acid and asparagine hydroxylation site at about amino acid residues 262-274. 

AV. Isolation of cDNA Encodinu Human PR0344 (UNQ303^ 

Use of the ECD homology procedure described above in a human fetal kidney libiary in combination 
with an Ut vitro cloning procedure using the probe oligonucleotide and one of the primer pairs below resulted 
in the identification of the full length DNA sequence DNA40592 (Fig. 95, SEQ ID NO:240) and the derived 
PR0344 native sequence protein UNO303 (Fig. 96. SEQ ID NO:24 1 ). 
The forvvard and reverse PCR primers and the hybridization probe used were the following: 
forward PCR primer (34398.n ): ^S^q |q is|0:242) 

5'-TACAGCCCCAGTCAGGACCAGGGG.3' 

forward PCR primer (34398.12): (SEq Ijj N0:243) 

5'-AGCCAGCCTCG(rrCTCGG-3' 

forward PCR primer (34398.D): ^Eq ,^0.244^ 

5*-GT(rrGCGATCAGGTCrrGG-y 

reverse PCR primer (34398.rl): ^S£q N0:245) 

5'-GAAAGAGGCAATGGATTCGC-3* 

reverse PCR primer (34398 j2): (SEQ ID NO:246) 

S'-GACTTACACTrGCCAGCACAGCAC-r 

hybridizaHon probe f34398.pi): (SEQ ID NO:247) 

5'-GOAGCACCACCAACTGGAGGGTCCCGAGTAGCGAGCGCCCCGAAG-y 

Clone DNA40592 (SEQ ID NO:240) contains a single open reading frame with an apparent 
tianslation inhiadon site at nucleotide positions 227-229 and ending at the stop codon (TAG) at micbotide 
positions 956-958 (Figure 95). The predicted PR0344 polypeptide precuisor (U. UNQ303. SEQ ID NO:24l) 
is 243 amino acids long (Figure 96). has a calcuhited molecular weight of 25^ dahons and a pi of 6.44. 
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Analysis of ihc UNQ303 polypeptide of Figure 96 (SEQ ID NO:24 I) reveals a signal peptide at about amino 
acid residue 1-15, N-myrisiolation sites at about amino acid residues 11-17. 68-74, and 216-222 and a cell 
attachment site at about amino acid residues 77-80. A cDNA clone containing DNA40592 (SEQ ID NO:240) 
has been deposited with ATCC on November 2 1, 1997 and is assigned ATCC deposit no. 209492. 

AX. Isolation of cDNA clones Encoding Human PR0333 (UN0294) 

Use of the BCD homology procedure in combination with an in \iw cloning procedure resulted in the 
identification of the panial length sequence DNA41374 (SEQ ID NO:248, Figure 97). 

Clone DNA4I374 (SEQ ID NO:248) contains an incomplete open reading frame with an apparent 
translation termination site (<.£.. stop coUon, TGA) at nucleotide residues 1 185-1 187. as indicated in bolded 
underline. The predicted panial length PR0333 polypeptide (i.e., LrN0294. SEQ H> NO:249) is 394 amino 
acids long, a calculate molecular weight of 43.725 daltons and a pi of 8.36. 

Anaiysi.-; of the UNQ294 (SEQ ID NO:249) polypeptide of Figure 98 reveals a signal sequence at 
about amino acid residues 1-14, a transmcmbr^ine domain at about residues 359-376, N-myristoylation sites at 
about amino acid residues 166-172. 206-212. 217-223. 246-252. 308-314. 312-318. 361-367 and an 
immunoglobulin and major histocompatibility complex proteins .signature at amino acid residues 315-323. A 

cDNA clone containing DNA41374 has been deposited >viih the ATCC on and as assigned 

ATCC deposit number . 

AY. Isolation of cDNA clones Encodinu Human PR0381 (UNQ322) 

Use of the ECD homology procedure described above in a human fetal kidney library resulted in the 
identification of the fixll length DNA sequence DNA44194 (Fig. 99. SEQ ID NO:250) and the derived PR0381 

native sequence protein UNQ322 (Fig. 100. SEQ ID NO:251). 

The forward and reverse PCR primers and the hybridization probe used were the following: 

Fonvard PCR primer (3965 1 .fl ): (SEQ ID NO:252) 

5'-CTTTCCTTGCTTCAGCAACATGAGGC-3* 

Reverse PCR primer (3965 1 .rl ): (SEQ ID NO:253> 

5*.GCCCAGACCAGGAGGAATCATGAGC-3' 

hybridization probe (39651 .pi): (SEQ ID NO:254) 

5'-GTGGAACGCGGTCTTGACTCTGTrCGTCACrrcnTGATTGGGGCTTrG-r 

Clone DNA44194 (SEQ ID NO:250) contains a single open reading frame with an apparent 
translation initiation site at nucleotide positions 174-176 and ending at the stop codon (TAG) ac nucleoddc 
positions 807-809 (Fig. 99), as indicated by boldcd underline. The predicted PR038I polypeptide precursor 
(iff.. UNQ322, Fig. 100» SEQ ID NO:251) is 211 amino acids long, has a calculated molecular weight of 
24.172 daltons and ha a pi of 5.99. the UNQ322 (SEQ ID NO:25I) protein shown in Figure 100 has the 
foUowii^ features: a signal peptide from about amino acid residues 1 to about 20, a potenual N-glycosylaiion 
site at about amiao acid residue 156, potential casein kinase phosphoryladon sites from about amino acid 
itstdues 143 to aboot 146, about residues 156 to about 159, about residues 178 to about 181, about residues 
200 ID about 203, an endoplasmic reticulum targeting sequence fixim about amino acid residues 78 to about 1 14 
and from about residues 1 18 to about 131 , EF-hand calcium bindmg domain from aboot amino acid residues 
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140 to about 159. and an S-lOO/ICaBP type calcium binding domiin from about amino acid residues m to 
about 203. A cDNA clone containing DNA44I94 (SEQ ID NO:250) has been deposited with the ATCC on 
April 28. 1998 and is assigned deposit number 209808. 

AZ. Isolation of cDNA clones Encoding Murine PRO720 (UN0388) 

Hie preparation of DNA53517 (SEQ ID NO:255) is described above under "X. Isolation of cDNA 
clones Encoding Human PRO770 f ^0408) ." Clone DNA535I7 (SEQ ID NO:255) contains a sbglc open 
reading frame with an apparent translation iniiiauon site at nucleotide residues 36-38 and ending ar the stop 
codon (TAA) at 369-371 (Figure 101). as indicated by bolded underline. The pttdicted PRO720 polypeptide 
precursor (/.... UNQ388. SEQ ID NO:256) is 1 1 1 amino acids long (Figure 102). has a calculated molecular 
weight of 1 1,936 daltons and a pi of 5,21. 

Analysis of the UNQ388 (SEQ ID NO:256) polypeptide of Figure 102 reveals a signal sequence at 
about amino acid residues 1-23, N-myristolation sites at about amino acids residues 70-76 and 75-81 and 
prokkryolic membrane lipoprotein lipid attachment sites at 66-77 and 68-79. A cDNA clone containing 
DNA53517 (SEQ ID NO:255) has been deposited with the ATCC on April 23. 1998 and is assigned deposit 
number 209802. 



BA. Isolation of c DNA clones Encoding Human PR0866 (UNQ435> 

Use of the ECD homology procedure described above in a human fetal kidney library rejjulicd in the 
idcntificaUon of the full length DNA sequence DNA53971 (Fig. 103. SEQ ID NO:257) and the derived 
PR0866 native sequence protein UNQ435 (Fig. 1 04. SEQ ID NO:258). 
The forward and reverse PCR primers and the hybridizauoa probe used were the following: 
Forward PCR primer (44708.n): (SEQ ID NO:259) 

5'-CAGCACTGCCAGGGGAAGAGGG-3* 

Forward PCR primer (44708.C): ^g^p NO:260) 

S'-CAGGACTCGCTACGTCCG-y 

Fo^^vard PCR primer (44708.D): ^g^^ jp ^0.2^,, 

5'<;AGCCCCTTCTCCTCCnTCTCCC-3' 

ReversePCRprimer(44708.rl): (SEQ ID NO:262) 

5'-GCAGrrATCAGGGACGCACTCAGCC-3* 

RevcrsePCRprimer(44706.r2): . (SEQ ID NO:263) 

5*-CCAGCGAGAGGCAGATAG-3' 

ReversePCRprimer(44706.r3): (SEQ ID NO:264) 

5'-CGGTCACCGTGTCCTCCGGGATC-3' 

hybridization probe (44708.p 1 ): ^5^^ ^ ^^^^^ 

y.CAGCCCCTrCTCCrrCCTrrCTCCCACGTCCTATCTGCCTCrC.3' 

Tto clone DNA53971 (SEQ ID NO:257) contains a single open reading frame with an apparent 
tianslational initiation site a, nucleotide position, 275-277 and ending at the stop codon fTAA) at nucleotide 
posmons 1268-1270 (Figure 103). as indicated by bolded underiine. The predicted motive sequence PR0866 
peptide precuBor (i.e. UNQ435. SEQ ID NO:258) is 331 amino acids (Figure 104), has a calculated 

119 



SUBSTITUTE SHEET (RULE 



wo 00/53758 



PCTA;S00/0584I 



10 



25 



50 



molecular weight of 35.844 daltons and a pi of S.4S. The UNQ43S (SEQ ID NO:258) protein shown in rigurc 
104 has an esciraated molecular weight of about 35,844 daltons and a pi of about 5.45. Further analysis reveals 
a signal peptide from about amino acid residue I to about residue 26, glycosaminoglycan attachment sites at 
about amino acid residues 131-135, cAMP* and cGMP-dependent protein kinase phosphorylation sites at about 
amino acid residues 144-148 and N-myristoylation sites at amino acid residues 26-32, 74-80, 132-138» 134- 
140. 190-196. 287-293 and 290-296. A cDNA clone containing DNA53971 (SEQ ID NO:257) has been 
deposited with the ATCC on April 6, 1 998 and is assigned deposit no. 209750. 



BB. Isolation of cDNA clones Encoding Human PRO840 (UNQ433) 

10 The use of a yeast screen procedure on tissue isolated from a human thyroid library resulted in an EST 

sequence which served as the template for the creation of PGR otigomicleotides which ultimately resulted in 
the isolation of DNA53987 (SEQ ID NO:266, Figure 105) and the derived PRO840 native sequence protein 
UNQ433 (SEQ ID NO:267. Figure 106). 
20 A nucleotide 5;cquence encoding a polypeptide of substantial homology with UNQ433 (SEQ ID 

1 5 NO:267) of Figure 1 06 is also available from GenBank as accession number H££PSSARC_ I . 

DNA53987 (SEQ ID NO:266) as shown in Figure 105 contains an open reading frame with a 
translation initiation site at about nucleotide residues 18-20 and ending at the stop codon (TGA) at nucleotide 
residues 1 329- 1 33 1 . as indicated by bolded underline. The second niethtomne codon at nucleotide residues 90- 
92 could possibly also be the actual translation initiation site - alternatively, this- codes for an intemal- 
20 methionine. Tlie predicted PRO840 polypeptide (Le,. the longer translation) has been termed UNQ433 (SEQ 
ID NO:267) and is 437 amino acids long (Figure 106), has a calculated molecular weight of 49,851 daltons and 
a pi of 6.47. 

30 A cDNA clone confining DNA53987 (SEQ ID NO:266) has been deposited with the ATCC on May 

12, 1998 under ATCC deposit number 209858. 
25 Analysis of the UNQ433 polypeptide of Figure 106 (SEQ ID NO:267) reveals a signal sequence at 

about amino acid residue.^; M6. a transmembrane domain at about amino acid residues 319-338. an N- 
2g glycosylation site ai about residues 200-204, a cAMP and cGMP-dcpcndent protein kinase phosphorylation 

sites at amino acid residues 23-27. tyrosine kinase phcsphorylation sites at amino acid residues 43-52 and N- 

myristolytation sites at residues 17-23. 112-118. 116-122 and 185-191. 

30 

BC. Isolation of cDNA clones Encoding Human PR0982 (UN0483> 

^ Use of the signal algorithm procedure described above resulted in the idenrification of an EST chister 

sequence no. 43715. This sequence was then compared to a variety of various EST databases as described 
under the signal algorithm procedure above, and fiirther resulted in the identification of Merck EST No. 
35 AA024389. The full-length clone corresponding to this EST resulted in the identification of die full-leagdi 
45 sequence DNA57700 (Fig. 107, SEQ ID NO:268) and die derived PR0982 native sequence protein UN(>W3 

(Fig. 108.SEQIDNO:269). 

The DNA57700 sequence of ngure 107 (SEQ ID NO:268) contains a single open readmg fiame with 
an apparent translation initiation site at nucleotide positions 26-28 and ending at the stop codon (TAA) found at 
40 nucleotide positions 401-403, as indicated by bolded underline. The prediced PR0982 i)olypq)ride precuxsor 
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ae.. UNQ982. SEQ ID NO:191) is 124 amino acids in length, has a calculated molecular weignt ot 
approximately 14,198 daltoos and an estimated pi of approximately 9.01 (Fig. 108). Funhcr analysis of the 
UNQ483 (SEQ ID NO:269) polypeptide of Figure 108 reveals a signal peptide from about amino acid lesidues 
I to about 21 and potential an^hylatoxin domain fifom about amino acid residue I to about residue 59. A 
cDNA clone comaining DNA57700 (SEQ ID NO:268) was deposited with the ATCC on Jamiary 12. 1999 and 
is assigned ATCC deposit No. 203583. 

BD. Isolation of cDNA clones Encoding Human PR0836 (tJNQ545) 

Ua of the signal algorithm procedure described above resulted in the identification of EST clusters 
which werejhcn compazcd to a variety of various EST databases as described under the signal algorithm 
> procedure above, and fiirther resulted in the idcniification of Incyic EST 2610075. an EST derived from colon 
tumor tissue, The fiilMengtfi clone corresponding to this EST resulted in the identification of the full-length 
sequence DNA59620 (Fig. 109, SEQ ID NO:270) and the derived PR0836 native sequence protein UNQ545 
(Fig, 1IO,SEQIDNO:271). 

The nucleotide sequence DNA59620 (SEQ ID NO:270) shown in Figure 109 contains a single open 
reading frame with an apparent translation initiation site ai nuclcoude positions 65-67 and ending at the stop 
codon (TGA) at nucleotide positions 1448-1450 (Fig. 109). as indicated by bolded underline. The predicted 
PR0836 polypeptide precursor (/.*.-.. UNQ545. Fig. 110, SEQ ID NO:271) is 461 amino acids in length. 
LFNQ545 (SEQ ID NO:271) shown in Figure 1 10 has an estimated molecular xvcight of about 52,085 dahons 
and a pi of about 5.36. Funher analysis reveals a signal peptide at about amino acid residues I to about 29, N- 
glycosylation sites at about amino acid residues 193 and 236 and N-myristoylation sites at about residues 15. 
19, 234. 251, 402 and 451, a domain conserved in the YJL126wA'LR35lc/yhcX family of proteins at about 
amino acid residues 364 to about 372, and a region having sequence idemity with SLS! protein at about amino 
acid residues 68 to about 340. 

A CDNA clone conaining dNA59620 (SEQ ID NO:270) has been deposited wi.h .he ATCC on 16 June 1998 

and is assigned deposit number 209989. 

Isolation of cDNA clones Encoding Human PROl 159 (UN0589> 

Use of die signal algorithm procedure described above resulted in ihe idemificauon of EST cluster 
sequence 77245, which was then compared to a variety of various EST daubases as described under Ihe signal 
algorithm procedure above, and fiirther resulted in the identification of Incyte EST no. 376776. Analysis of the 
fiilHengdi done corresponding to this EST resulted in the identification of the full-length sequence 
DNA60627,(f ig. I II. SEQ ID NO:272) and the derived PROl 159 native sequence protein UNQ589 (Fig. 1 12, 
SEQ ID NO:273). 

Clone DNA60627 (SEQ ID NO:272) contains a single open reading frame with an apparent 
translation initiation site at micleotide positions 92-94 and ending at the stop codon (TAG) at micleotide 
posiUons 362-364 (Figuit 111), as indicated by bolded underline. The predicted PROn59 polypeptide 
precursor (Le.. UNQ589. SEQ ID NO:273) is 90 amino acids long (Figure 112). Tlie UNQ589 (SEQ ID 
Na273) pcotein shown m Figure 112 has an estimated molecular weight of aboat 9^40 daltons and a pi pf 
about 10.13., 
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Analysis of the UN0589 (SEQ ID NO:273) sequence shown in Figure 1 12 evidences the presence ot 
the following: a signal peptide from about amino acid residue 1 to about residue 13 and a potential N- 
glycosylation site ai about amino acid residue 38. Clone DNA60627 (SEQ ID NO:272) has been deposited 
with ATCC on August 4, 1998 and is assigned ATCC deposit no. 203092, 

5 

BF. Isolation of cDNA clones Encoding Human PRO 1358 (UNQ707) 

Use of the signal algorithm procedure described above resulted in the identification of an EST cluster 
sequence, which was then compared to a variety of various EST databases as described under the signal 
algorithm procedure above, and further resulted in the identification of locyte EST 0887 18» a fragment derived 

15 

10 from a liver tissue libraiy. Analysis of the fiilHengtb clone corresponding to the EST resulted in the 
identification of the full-length sequence DNA64890 (Fig. 1 13. SEQ ID NO:274) and the derived PROI358 
native sequence protein UNQ707 (Fig. 1 14, SEQ ID NO: 275). 

The DNA64890 (SEQ ID NO:274) clone shown in Figure 113 contains a single open reading frame 
20 with an apparent translation initiarion site at nucleotide positions; 86 through 88 and ending at the stop codon 

15 (TAA) found at nucleotide positions 1418 through 1420 (Figure 113). as indicated by boldcd undcriine. The 
predicted PROI358 polypeptide precursor (i.c., UN0707. SEQ ID NO:275) is 444 amino acids long, and a 
signal peptide is at about amino acid residues 1-18. UNQ707 (SEQ ID NO:275) has a calculated molecular 
weight of approximately 50719 daltons and an estimated pi of approximately 8.82. A cDNA clone containing 
DNA64890 (SEQ ID NO:274). designated as DNA64890-I6I2, was deposited with the ATCC on August 18, 
20 1 998 and is assigned ATCC deposit no. 203 131. 



25 



BG. Isolation of cDNA clones Encoding Human PRO 1 325 (UNQ685) 
30 Use of the signal algorithm procedure described above resulted in the identification of the EST cluster 

sequence no. 139524. which was then compared to a variety of various EST databases as described under die 
25 signal algorithm procedure above, and further resulted in the identification of Incyte EST 3744079. y\nalysis 

of the full-length clone corresponding to the EST resulted in the identification of the full-length sequence 
35 DNA66659 (Fig. 1 15, SEQ ID NO:276) and the derived PROI325 native sequence protein UN0685 (Fig. 1 16. 

SEQIDNO:277). 

Clone DNA66659 (Fig. 1 15. SEQ ID NO:276) contains a single open reading frame with an apparent 
30 translation initialion site ai nucleotide positions 51-53 and ending at the stop codon (TAG) at nucleotide 
positions 2547-2549, as indicated by bolded underline. The predicted PROI325 polypeptide precursor (/.&. 
^ UN<3685, SEQ ID NO:227) is 832 amino acids long. The UNQ685 (SEQ ID NO:227) protein shown in Figure 

1 16 has an estimated molecular weight of about 94,454 daltons and a pi of about 6.94. Further analysis of 
UN(^85 (SEQ IDNO:227) reveals: a signal pepdde from about amino acid I to about amino acid 18, 
35 transmembrane domains from about amino acid 292 to about amino acid 317, from about amino acid 451 to 
45 «boot amino add 470, from about amino acid 501 to about amino acid 520. from about amino acid 607 to 

about amino acid 627 from about amino acid 751 to about amino acid 770, a leucine zipper pattern sequence 
from about amino acid 497 to about amino acid 5 18 and potendal N-glycosyiatton sites from about amino acid 
27 to about amino acid 30, frxjm about amino acid 54 to about amino acid 57, from about amino acid 60 to 
40 about amino acid 63, from about amino acid position 123 to about amino acid position 126, from about amino 
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acid position 141 to about amino acid position 144. from about amino acid position 165 to about amino acid 
position 168» from about amino acid position 364 to about amino acid position 367. from about amino acid 
position 476 to about amino acid position 479. from about amino acid position 496 to about amino acid 
position 499. from about amino acid position 572 to about amino acid position 575. from about amino acid 
position 603 to about amino acid position 606 and firom about amino acid position 699 to about amino acid 
position 702. A cDNA clone containing DNA66659 (SEQ ID NO:276)) has been deposited with ATCC on 
September 22. 1998 and is assigned ATCC deposit no. 203269. 

BH. Isolation of cDNA clones Encoding Human PRO 133 8 fUNQ693> 

The use of yeast screens resulted in EST sequences which were then compared to various public and 
private EST databases in a manner simUar to that described above under ECD homology resulted In the 
idcmification of Incylc EST2615184, an EST derived from cholecystitis gall bladder tissue. Analysis of the 
corresponding full-length sequence ultimately resulted in the isolation of DNA66667 (SEQ ID NO:278. Figure 
1 17) and the derived PR01338 native sequence protein UNQ693 (SEQ ID NO:279, Figuic 1 18). 

DNA66667 (SEQ ID NO:27S) as shown in Figure 1 17 coniams a single open reading frame with a 
translation imiiaiion site at about nucleotide residues 115-117 and ending at the stop codon (TAA) at 
nucleotide positions 2263-2265. as indicated by boided underline. TTie predicted PROI338 polypeptide 
precursor (U:. UNQ693. SEQ ID NO: 118) is 716 amino acids in length (Figure 118), has a calculated 
molecular weight of 80,716 daUons and a pi of 6.06. 

Analysis of the UNQ693 polypeptide (SEQ ID NO:278) of Figure 1 18 reveals a signal sequence at 
about amino acid residues 1 to 25. a transmembrane domain at about amino acid residues 629-648, N- 
glycosylaiion sites at about amino acid residues 69-73. 96-100. 106-1 10, 117-121, 385-389, 517-521. 582-586 
and 6)1-615. a tyrosine kinase phosphorylation site at about residues 573-582 and N-myrisioylaiion sites at 
about amino acid residues 16-22, 224-230, 464-470, 637-643 and 698-704. 

A cDNA containing DNA66667 (SEQ ID NO:278) has been deposited with the ATCC under the 
designation DNA66667.I596 on September 22. 1998 and has been assigned ATCC deposit number 203267. 

BI. Isolation of cDNA clones Encoding Human PRO 1434 (UN0739) 

Use of ECD homology procedure described above in a human retina tissue library resulted in the 
idcniificaiion of the folMength DNA sequence DNA688I8 (Fig. 119. SEQ ID NO:280) and the derived 
PR01434 native sequence protein UNQ739 (Fig. 1 20, SEQ ID NO:28 1 ). 

The PCR primers (forward and reverse) and hybridizaUon probe synthesized in this procedure were 
the following: 
forward PCR primer : 

5'-GAGGTGTCGCTGTGAAGCCAACGG-3* (SEQ ID NO:282) 

reverse PCR primer 

5'-CCCTCGATTCTCCATGTGCCTTCC-3' (seq jd nO:283) 

hybridization probe: (SEQIDNa284) 
y-GACGGAGTGTGTGGACCCTGTGTACGAGCCTGATCAGTGCTGTCC-y 
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Clone DNA68818 (SEQ ID NO:280) contains a single open reading frame with an apparent 

translation initiation site at nucleotide positions 581-583 and ending at the stop codon (TAG) at nuclcoddc 

positions 1556-1558 (Figure 119), as indicated by boldcd underline. The predicted PRO 1434 polypeptide 

precursor (ic. UNQ739, SEQ ID NO:281) is 325 amino acids long (Figure 120). The UNQ739 (SEQ ID 

10 5 NO:28l) protein shown in Figure 120 has an estimated molecular weight of about 35^96 daltons and a pi of 

about 5.37. Further analysis reveals a signal sequence at about amino acid residues 1-27. a glycosaminoglycan 

attachment site at about amino acid residues 80-84, M>myristoylatton sites at about amino acid residues 10-16^ 

102-108, 103-109. a cell attachment sequence at about amino acid residues 1 1 4- 11 7 and an ECjF-IOce domain 

. - cysteine pattern signature at about amino acid residues 1 76- 1 88. 

to 

10 A clone containing pNA68818 (SEQ ID NO:280) has been deposited with ATCC under the 

designation DNA688 18-2536 on February 9. 1999 and is assigned ATCC deposit no. 203657. 

BJ. Isolation ofcDNA clones Encoding Human PR04333 (UNQ1888> 

An expressed sequence tag (EST) DNA database (LIFESEQ*. Incyte Phannaccuiicals, Palo Alto, CA) 
15 was searched in a manner similar to that described above under the ECD homology procedure described above 
and an EST was identified which showed homology lo iymphotoxin-beia receptor. 

Tbe EST served as the template to create oligonucleotide primers and probes to screen a human fetal 
25 kidney library in a manner similar to that described above under the ECD homology procedure. 

The oligonucleotides created for the above procedure were the following: 
20 forward PCR primer: (SEQ ID NO:287) 

5'-GCAAGAATrCAGGCATCGGTCTGG-3* 

P"*^- (SEQ ID NO:288) 

y-CTGTGTTCCCTCCAACCAGTGTGGGCCAGGCATGG AGTTGTCTAAGG-y 
reverse: (SEQ ID NO:289) 

25 5'-AGATCGCATCACTG GTGGCTGAAC-3' 

forward: (SEQ ID NO:290) 

35 5'-CAGAAGGCAAATrGTTCAGCCACCAG-3* 

(SEQIDNO:291) 

5'-ACAGTrrCCAGACCGATCCCTGAATTC-3' 
30 The result was the isolation of the full-length DNA sequence DNA84210 (SEQ ID NO:285, Figure 

121). The DNA84210 (SEQ ID NO;285) clone depicted in Figure 121 contains a single open reading frame 
wiA an apparent translation initiation site at nucleotide positions 185-187, and a stt^ codon (TAA) at 
nucleotide posiuons 1436-1438, as indicated by boldcd underline. The predicted PR04333 polypeptide 
piecursor {U. UNQ1888. SEQ ID NO:286) is 417 amino acids long. The .UNQ1888 protein (SEQ ID 
35 NO:286) shown in Figure 121 has an estimated molecular weight of about 45305 daltons and a pi of about 
45 5A2. 

Analysis of die UNQ1888 polypeptide (SEQ ID NO:286) of Figure 121 reveals a signal peptide at 
about amino add residues 1-25, a transmembrane domain at about residues 169-192. N-glycosylation sites 
abmu residues 105-109. 214-218. 3 19-323. 350-354. 368-372. 379-383, cAMP- and cGMPnlependcnt protem 
^ 40 kinase phosphorylation sites at about residues 200-204 and 238-242, a ^rosine kinase phosphorj^tioii sice at 
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about residues 207-214. an N-myrisioylaiion site at about residues 55-61. 215-218 and 270-276. a piokaryotic 
membrane lipoprotein lipid attachment site at about residues 259-270 and a TNFR/NGFR family cystcinc-rich 
region at about residues 89-96. 

A cDNA clone containing DNA842I0 (SEQ ID NO:285), designated as DNA842 10-2576, has been 
deposited with ATCC on March 2, 1 999 and is assigned ATCC deposit no. 203818. 

BK. Isolation of c DNA clones Encoding Human PRO4302 fUN01866) 

Use of the amylase screen procedure described above on tissue isolated fiom human tissue resulted in 
an EST sequence which was then compared against various EST databases to create a consensus sequence by a 
methodology as described above under the amylase yeast screen procedure and/or the ECD homology 
procedure. Further analysis of this consensus sequence resulted in the identification of Incyic EST no. 
2408081H1. Analysis of the full-length clones corresponding to EST no. 24O8081HI resulted in the isolation 
of the full length native sequence clones DNA92218 (SEQ ID NO:292) and the derived PRO4302 full-length 
native sequence protein UN01866 {SEQ ID NO:293). 

The full length clone UNA922I8 {SEQ ID NO:292) shown in Figure 123 has a single open reading 
frame wiih an apparem translational initiation siie at nucleotide positions 174-176 and a stop signal (TAG) at 
nucleoude positions 768.770. as indicated by bolded underline. The predicted PRO4302 polypeptide precursor 
(/.e.. UNQ1866, SEQ ID NO;293) is 198 amino acids long, has a calculated molecular weight of approximately 
22^85 daltons and an csumated pi of approximately 9.35. Analysis of UNQ1866 (Fig. I24» SEQ ID NO:293) 
reveals a signal peptide from about amino acid residue I to about residue 23, a transmembrane domain from 
about amino acid residue 111 to about residue 130. a cAMP and cGMP- dependent protein kinase 
phosphorylation sites at residues 26-30, casein kinase II phosphorylation sites at residues 44-;7 and 58-61. a 
tyrosine kinase phosphorylation site at residues 36-43 and N-myristoylation sites at residues 124-130. 144-150 
and 189-195. 

A cDNA clone containing DNA92218 (SEQ ID NO:292). designated DNA922 18-2554. was 
deposited with the ATCC on March 9. 1999 and has been assigned deposit number 203834. 

BL. Isolation of cDNA clones Encoding Human PRO4430 (UNQ1947) 

Use of the signal algorithm procedure described above resulted in the identification of an EST cluster 
sequence, which was then compared to a variety of various EST databases as described under die signal 
algorithm procedure above, and fiinher resulted in the identification of a consensus sequence. Further analysis 
of the consensus sequence resulted in the identification of the full-length sequence DNA96878 (Fig. 125. SEQ 
ID NO:294) and the derived PRO4430 native sequence protein UNQ1947 (Fig. 126, SEQ ID NO:295). 

Tlie native sequence DNA sequence DNA96878 (SEQ ID NO-.294) shown in Figure 125 contains a 
single open reading frame with an apparent iranshition initiarion site at nucleotide posirions 56-58 and endmg 
at the stop codon (TGA) found at nucleotide positions 431-433. as indicated by bolded underline. TTie 
piedicted PRO4430 polypeptide precursor (UNQ1947. Fig. 126, SEQ ID NOa95) is 125 amino acids long. 
The UNQ4430 protein (SEQ ID NO:295) of Figure 126 has a calculated molecahir weight of approximately 
13821 daltons and an estimated pi of approximately 8.6. Further analysis reveals die presence of a signal 
sequence at about amino acid residues I to about 18, N-glycosylation sites at about residues 77-80 and again at 
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about residues 88-91, a casein kinase [I phosphorylation sire at about residues 67-70. an N-myristoylation site 
at about residues 84-89 and a Lys-6/u-PAR domain at about residues 85-98. 

A clone containing DNA96878 (SEQ ID NO;294). designated DNA96878-2626, was deposited with 
the ATCC on May 4. 1999 and is assigned ATCC deposit no. 23-PTA. 

BM. Isolation of cDNA clones Encoding Human PR05727 aJNQ2448) 

Various known TNF-reccptors were used to screen public and private EST databases (e.g., see ECD 
homology procedure, above) resulting in the tdentiftcatton Incyte clone 509151 IH. ITils EST sequence, which 
was derived from uterine nrnior tissue, then served as a template for the constnicuon of the cloning oligos 
indicated below which were then used to identify by PCR a human thymus cDNA library that contained the 
sequence of intcresL These oligonucleotides were: 
Forward primer (509-1): 

5*-G.AGGGGGCTGGGTGAGATGTG-3' (seq id NO:298) 

Reverse primer (S09-4AS>: 

5*-TGCmTCTACCTGCGAGGAGG-3* (SEQ ID NO:299) 

To isolate the DNA sequence encoding the ftill-lengih DNA98853 polypeptide, an inverse long 

distance PCR procedure was carried out (Figure 129). The PCR primers generally ranged from 20 to 30 

nucleotides. For inverse long distance PCR, primer pairs were designed in such a way diat the 5' to 3' direction 

of each primer pointed away from each other. 

A pair of inverse long distance PCR primers for cloning DNA98853 were synthesized; 

Primer I (left primer) (509-P5): 

5*-pCATGGTGGGAAGGCCGGTAACG-3* (sEQ ID NO:300) 

Primer 2 (right primer) (509-P6): 

5'-pGA1TGCCAAGAAAATGAGTACTCGGACC-3' (SEQ ID NO:301) 

In the inverse long distance PCR reaction, the template is the plasmid cDNA library. As a result, the 

PCR products contain the entire vector sequence in the middle with insert sequences of imeresi at both ends. 

After the PCR reaction, the PCR niLxnirc was treated with Dpn I which digests only the template plasmids. 

followed by agarose gel purification of PCR products of larger than the size of the library cloning vector. 

Since the primers used in the inverse long distance PCR were also S'-phospboiylated. the purified products 

were then sclf-ligatcd and transformed into E.coii competent cells. Colonies were screened by PCR using 5* 

vector primer and proper gene specific primer to identify clones with larger 5' sequence. Plasmids prepared 

fiom positive clones were sequenced. If necessary, the process could be repeated to obtain more 5» sequences 

based on new sequence obtained from the previous round. 

The purpose of inverse long distance PCR is to obtain the complete sequence of the gene of interest 

"Hie clone containing the fiiU length coding region was then obtained by conventional PCR. 

The primer pair used to clone the full length coding region of DNA98853 (SEQ ID NO:296) were the 

foUowing: 

Fomrd primer (Cla-MD-509): 

y^AGG ATCGATACCATGGATTGCCAAGAAAATOAG.y (SEQ ID NO:302) 

Reverse primer (509.TAAjiot): 
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5'-GGAGGAGCGGCCGCTTAAGGGCTGGGAACTTCAAAGGGCAC-3* (SEQ ID NO:303) 

For cloning puiposes. a Cla 1 site and a Not I site were included in the forwaid primer and revexse 
primer respectively. 

To ensure the accuracy of the PGR products, independent PGR reactions, were perfonncd and several 
cloned products were sequenced. 

DNA sequencing of the clones isolated as described above gave die full-lengdi DNA sequence for 
DNA98853 <SEQ ID NO:296, Figure 127) and the derived PR05727 native sequence protein UN02448 (SEQ 
ID NO:297, Figure 128). 

Clone DNA98853 (SEQ ID NO:296) contains a single open reading frame with an appaiem 
translation initiation site at micleotide positions 1-3 and ending at the stop codon (TAA) at nucleotide positions 
901-903 (Figure 127). as indicated by botded underline. Ihc predicted PR05727 polypeptide precursor (i.e., 
UN02448. SEQ ID NO:297) is 299 amino acids long (figure 128). has a calculated molecular weight of 
32,92? dalions and a pi of 4.95. The UN02448 polypeptide (SEQ ID NO:297) shown in Figure 128 has an 
estimated molecular weight of about 3.3 kilodalions and a pl of about 4.72. A potential N-glycosylation site 
exists between amino acids 74 and 77 of the amino acid .««,ucncc shown in Figure 128. A potential N- 
myristoylation site exists between amino acids 24 and 29 of the amino acid sequence shown in Figure 128. 
Potential casein kinase II phosphorylation sites exist between amino acids 123-126, 185-188, 200-203, 252- 
255. 257-260. 271-274. and 283-286 of the amino acid sequence shown in Figure 128. A potential 
transmembrane domain exists between amino acids 137 to 158 of the sequence shown in Figure 128. It is 
presently believed that the polypeptide docs not include a signal sequence. 

A cDNA clone containing DNA988S3 (SEQ ID NO:296, designated DNA98853-1739. has been 
deposited with ATCC on April 6. 1999 and is assigned ATTC Deposit No. April 6. 1999. 

EXAMPLE 2 

Stimulatory Activity in Mixe d Lvmphocvte Reaction fMLR) Assay f no.24> 
This example shows that the polypeptides of the invention arc active as a stimulator of die 
proliferation of stimulated T-lymphocyies. Compounds which stimulate proliferation of lymphocytes are 
usefiil thempcutically where enhancement of an immune response is beneficial. A therapeutic agent may take 
the form of antagonists of the polypeptide of the invention, for example, murine-human chimeric, humanized 
or human antibodies against the polypeptide. 

The basic protocol for this assay is described in Current Protocol m Immunology, unit 3.12; edited 
by J. E Coligan, A. M. Kruisbeek, D. H. Marglies. E. M. Shevach, W, Strober. National Institutes of Health, 
Published by John WUey & Sotis. Inc. 

More specifically, in one assay variant, peripheral blood mononuclear cells (PBMC) are isolated from 
mammalian individuals, for example a human volunteer, by leukopheresis (one donor will supply stimulator 
PBMCs, the other donor wiU supply responder PBMCs). If desired, the cells are frozen in fetal bovine seium 
and DMSO after isolation. Frozen «lls may be thawed overnight in assay media (37^. 5% COj )and dia 
washed and resuspended to 3 x 10^ cells/ml of assay media (RPMI; 10% fetal bovine serum. 1% 
peiricaiin/streptomycin. I%glutamine. 1%HEPES. 1% non-essential amino adds. I%pynivatc). 
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The stimulator PBMCs are prepared by irradiating the cells (about 3000 Rads). The assay is prepared 
by pbting in triplicate wells a mixture of: lOOpl of test sample diluted to 1% or to 0.1%; SO pi of tnradiated 
stimulator cells and 50 \i\ of responder PBMC cells. 100 microliters of cell culture media or 100 microliter of 
CD4-IgG is used as the control. The wells are then incubated at 37*C, 5% CO2 for 4 days. On day 5 and each 
well is pulsed with trittaied thynudine (LO mC/welU Amersham). After 6 hours the cells are washed 3 times 
and then the uptake of the label is evaluated 

In another variant of this assay* PBMCs are isolated from the spleens of Balb/c mice and C57B6 mice. 
The cells are teased firom freshly harvested spleens in assay media (RPMI;IO% fetal bovine senim, 1% 
penicillin/streptomycm. \% glutamine. 1% HEPES, 1% non-essential amino acids. 1% pyruvate) and the 
PBMCs arc isolated by overlaying rficse cells over Lympholyte M (Organon Tekmlca). centrifiiging at 2000 
rpm for 20 minutes, collecting and washing the mononuclear eel! layer in assay media and resuspending the. 
cells to Ix lO'' cellsAnI of assay media. The assay is dien conducted as described above. The results of this 
assay for compounds of the invention are shown below. Positive increases over control arc considered positive 
with increases of greater than or equal to i80% being preferred. Howevca-, any value greater than control 
indicates a stimulaioo' effect for the test protein. 

Table? 



PRO 


PRO Concentradon 


Percent Increase Over C 


PR0356 


01% 


133.8 


PR0356 


0.1% 


208.9 


PR0356 


1.0% 


251.6 


PR0356 


1.0% 


332.1 


PR0273 


12.4 nM 


112 


PR0273 


124 nM 


192.7 


PR0769 


23.86 nM 


76.3 


PR0769 


238,6 nM 


226 


PR01I84 


16.88 nM 


81.6 


PR01184 


168.82 nM 


194.4 


PR01346 


334 nM 


86.6 


PR01346 


33.4] oM 


188.5 


PR01246 


0.07 nM 


145 


PR01246 


0.7 nM 


180.9 


PR0269 


0.1% 


122.4 


PR0269 


1% 


194.1 


PR0344 


0.1% 


148.6 


PR0344 


1% 


259.9 


PR0333 


0.1% 


187.8 


PR0333 


1% 


220 


PR0381 


14.5 nM 


87.3 


PR0381 


143 nM 


135.4 
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PR038I 


U5nM 


248.1 


PR0381 


145 nM 


290.8 


PR0533 


0.06 nM 


163 


PR0533 


0,6\ nM 


382.9 


PRO720 


0.1 nM 


198.4 


PRO720 


1.0 nM 


293 J 


PR0866 


0.1 nM 


131.8 


PR0866 


1.04 nM 


2232 



EXAMPLE 3 
Hatriess Guinea pig Proinflammatory Assay (no. 32) 

This assay is designed to determine whether the PRO polypeptides show the ability lo induce vascular 
peimeability. Polypeptides testing positive in this assay are wipcctcd to be useful for the therapeutic treatment 
of.conditions which would benefit from enhanced vascular peimeability including, for example, conditions 
which may benefit from enhanced local immune system cell infiltration. 

Hairless guinea pigs weighing 350 grams or more were anesthetized wiih Kciaminc (75-80 mg/kg) 
and 5 m&kg Xylazinc intramuscularly. Test samples containing the PRO polypeptide or a physiological buffer 
without the test polypeptide are injected into skin on the back of the rest animaU with 100 pi per injection site 
intradermally. Tlicrc were approximately 16-24 injection sites per animal. One ml of Evans blue dye (1% in 
PBS) is then injected intracardially. Skin vascular pcmieabiliiy responses to the compounds (i.e.. blemishes ai 
the injection sites of injection) are visually scored by measuring the diameter (in mm) of blue-colored leaks 
from the site of injection at 1, 6 and/or 24 hours post administration of the test materials. The mm diameter of 
blueness at the site of injecdon is observed and recorded as well as the severity of the vascular leakage for 
vahws scoring above 4 standard deviations over the same animal control. Blemishes of at least 5 mm in 
diameter are considered positive for the assay when testing purified proteins, being indicative of the ability to 
induce vascular leakage or permeability, A response greater than 7 mm diameter is considered positive for 
conditioned media samples. Human VEGF is used as a positive control, inducing a response of 4-8 mm 
diamcterat 0.1 Mg/lOO fil., and 15-23 mm diam. at I ^g/^00 jil. 

The tested polypeptide are diluted lo 1% of the initial stock solution. UNQ 585 was diluted into 10 
raM HEPES/140 mM NaCI/4% mannitol/1 mg/ml BSA pH 6.8, while UNQ334 was diluted into 140 mM 
NaCl. 10 mM Hepes, 4% Mannitol pH 7.4. 

Table 8 

UNQ polypeptide. Stock solution con«>nf«iti»n 

^^OnS5 20384 nM 

^^OllSS 20384 nM 

PR0533 1024 nM 

PR0533 io24nM 

22,000 nM 

22,000 nM 



Time (hr) 
1 
6 
1 
6 
1 

6 



dialation (mm) 
6 
6 

5.4 
7 

2.0 
14.0 
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10 



15 



20 



10 



IS 



EXAMPLE 4 
Sidn Vascular Permeability Assay (no.64> 

This assay shows that certain PRO polypeptides stimulate an immune response and induce 
inflammation by inducing mononuclear cell, eosinophil and PMN infiltration at the site of injection of the 
animal. This skin vascular penneability assay is conducted as follows. Hairless guinea pigs weighing 350 
grams or more arc anesthetized with kctaminc (75-80 rag/Kg) and 5 mg/Kg Xylazinc intramuscularly (IM). A 
sample of purified PRO polypeptide or a conditioned media test sample is injected intradermally onto the backs 
of the test animals with 100 uL per injection site. It is possible to have about 10*30, preferably about 16-24, 
injection sites per animal One mL of Evans blue dye (1% in physiologic buffered saline) is injected 
intracardialty. Blemishes at the injection sices are then measured (mm diameter) at Ihr, 6 hrs and 24 hrs post 
injection. Animals were sacrificed at 6 hrs after injection. Each skin injection site is biopsied and fixed in 
paraformaldehyde. The skins are then prepared for histopathaiogic evaluation. Each site is evaluated for 
inflammatory cell infiltration into the skin. Sites widi visible inflammatory cell inflammation are scored as 
positive. Inflammatory cells may be neutrophilic, eosinophilic, monocytic or lymphocytic 

At least a minimal perivascular infiltrate at the injection site is scored as positive, no infiltrate at the 
site of injection is scored as negative. 



25 



30 



35 



40 



Table 9 



20 



25 



30 



UNO 


Time (hrs) 


Infiltrate 


PR0172 


24 


positive 


PRO200 


24 


positive 


PRO200 


24 


positive 


PR0216 


24 


positive 


PR0272 


24 


positive 


PR0362 


24 


positive 


PRO1007 


24 


positive 


PR01031 


24 


positive 


PR012S3 


24 


positive 


PR01343 


24 


positive 


PR01358 


6 


positive 


PR0n25 


6 


positive 


PR01434 


24 


posidve 


PR04333 


6 


positive 



45 



50 



35 EXAMPLE 5 

tehibitoiy Activity in Mixed Lvmt)hocvte Reaction f MLR) Assay (no. 67) 
This example shows diat one or more of the PRO polypeptides are active as inhibitors of the 
proliferation of stimulated T-Iymphocytes. Compounds which inhibit proliferation of lynaphocytes are useful 
tfaoapeuticaUy ^ere suppression of an immune response is beneficial 
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The basic protocol for this assay is described in Current Protocols in immunology, unii 3.12; edited 
by J. E Coligan. A. M. Kniisbeek, D. H. Marglics. £ M. Shevach, W. Strobcr, National losiinites of Healdu 
Published by John Wiley & Sons, Inc. 

More specifically, in one assay variant, peripheral blood mononuclear cells (PBMC) are isolated from 
mammalian individuals, fior example a human volunteer, by leukopheresis (one donor wiU supply stimuJator 
PBMCs. the other donor will supply rcsponder PBMCs). If desired, the cells arc frozen in fcUl bovine serum 
and DMSO after isolation. Frozen cells may be ihawcd overnight in assay media (37*C. 5% CO,) and then 
washed and resuspended to 3x10* cells/ml of assay media (RPMI; 10% fetal bovine senun, 1% 
penicillin/streptomycin, 1% giutamine, 1% HEPES» 1% non-essential amino, acids* \% pyruvate). The 
stimulator PBMCs are prepared by irradiating the cells (about 3000 Rads). 

The assay is prepared by plating in triplicate wells a mixture of: 

100:1 of lest sample diluted to 1% or to 0.1%, 

50 J of iiradiated stimulator cells, and 

50 :l of responder PBMC cells. 
100 microlicers of cell culture media or 100 microliter of CD4-lgG is used as the control. The wells are then 
incubated at jrc. 5% COj for 4 days. On day 5, each well U pulsed with iritiatcd thymidine (1.0 mawell; 
Amersham). After 6 hours the cells are washed 3 times and then the uptake of the label is evaluated. 

In another variant of this assay, PBMCs arc isolated from the spleens of Balb/c mice and C57B6 mice. 
The cells are teased from freshly harvested spleens in assay media (RPMI; 10% fetal bovine scrum, 1% 
penicillin/streptomycin. 1% glutamine. 1% HEPES. 1% non-essential amino acids, 1% pymvatc) and the 
PBMCs are isolated by overlaying these cells over Lympholyte M (Organon Tcknika), ccntrifoging at 2000 
rpm for 20 minutes, collecting and washing the mononuclear cell layer in assay media and resuspendmg the 
cells to IxlO' cells/ml of assay media. The assay is then conducted as described above. 

Any decreases below control is considered to be a positive result for an inhibitory compound, with 
decreases of less than or equal to 80% being preferred. However, any value less than control indicates an 
inhibitory effect for the test protein. 



Table 10 

^2 PRO Concentration Percent Decrease Below Control 

PRO204 0.1% 
PRO204 xm 
PR02I2 0.59 nM 

5.9^ 

PR02I2 0.87 nM 

PR0212 8.7 „M 

PR0212 1.9^ 
PR0212 ,9^ 
PI^0212 0.46 oM 

PR0212 2.1 nM 



86 
35 
0 

52.6 
82.7 
66 
81.6 
61J 
66.1 
59^ 
0 
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PR0212 


2.1 nM 


116.2 


PR0212 


21 nM 


0 


PR02t2 


21 nM 


62.2 


PR0216 


0.13 nM 


74.3 


PR0216 


1.3 nM 


633 


PR0226 


0.12 nM 


67.9 


PR0226 


1.2 nM 


40.6 


PR0235 


OnM 


83.6 


PR0235 


0.02 nM 


69.7 


PRO240 


5.3 nM 


68.2 


PRO240 


53 nM 


68.2 


PRO240 


35 nM 


72.2 


PRO240 


350 nM 


64 


PR0245 


19.1 nM 


53 


PR0245 


191 nM 


54 


PR0245 


0.93 nM 


71.8 


PR0245 


0.93 nM 


80.9 


PR0245 


9.3 nM 


49.6 


PR0245 


9.3 nM 


51.9 


PR0273 


31.46 nM 


81 


PR0273 


31 4.56 nM 


67 


PR0332 


0.35 nM ^ 


74.2 


PR0332 


3.5 nM 


68 


PR0332 


0.35 nM 


20.2 


PR0332 


3.5 nM 


61.2 


PR0361 


1.5 nM 


63.2 


PR036I ^ 


15 nM 


64.7 


PR0363 


8.6 nM 


76.9 


PR0363 


86 nM 


63.6 


PR0363 


8.6 nM 


64.4 


PR0363 


86nM 


Zl 


PR0364 


0.31 nM 


68.1 


PR0364 


3.1 nM 


67.4 


PR0364 


1.7 nM 


92.8 


PR0364 


17 nM 


68.4 


PR0364 


1.7 iiM 


94.2 


PR0364 


17 nM 


63J 


PROS26 


0.12 nM 


68.5 


PROS26 


l^nM 


62.5 


PR0S3] 


0.2 oM 


66.1 
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PR0531 
PR0531 
PR0531 
PRO701 
5 PRO^Ol 
PRO701 
PRO701 
PRO770 

iS PRO770 
10 PR0788 
PR0788 
PR0788 
PR0788 

20 

PR086S 

15 PR0865 
PRO 1083 
PROI083 

25 PRO 1 083 

PRO 1083 
20 PROM 14 
PROMH 
PROM92 

30 

PR01192 

PROn95 
25 PR01195 
PRO1250 

35 PRO1250 
PRO1250 
PRO1250 
30 PR01312 

40 PR01312 
PR01312 
PR01312 
PR01287 
35 PR01387 

^ PROI410 
PROI410 
PR01418 
PR0I418 

50 40 PR01418 



2iiM 


54J 


O^nM 


70.4 


2iiM 


68.4 


0.74 nM 


72.5 


0.74 oM 


90.2 


7.4 nM 


64.8 


7.4 nM 


69 


0.69 nM 


65.8 


6.9 nM 


67.4 


12.96 nM 


88.4 


129.6 nM 


57.7 


2.9 nM 


64.4 


29 nM 


67.4 


0.27 nM 


67.9 


2.7 nM 


63.7 


7.1 nM 


80.5 


71 nM 


63.7 


7.1 nM 


40.9 


71 nM 


65 


0.37 nM 


44.9 


3.7 nM 


42.4 


12.1 nM 


31.6 


121 nM 


316 


0.5 nM 


67 


5nM 


66.8 


0.05 nM 


75.4 


0.5 nM 


57.2 


0.05 nM 


94.6 


0.5 nM 


61.2 


8.5 nM 


52 


85 nM 


49.3 


14.2 nM 


73.1 


142 nM 


62.9 


0.8 nM 


79.1 


8nM 


52J 


4nM 


89 


40nM 


64.8 


6.4 nM 


67.7 


6.4 nM 


81.1 


64 nM 


563 
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PROW 18 


64 nM 


64.9 


PR01868 


39.4 nM 


65.8 


FR01868 


394 nM 


50 


PR019I7 


2.1 nM 


70.7 


PR01917 


2.1 fiM 


82J 


PR01917 


21 nM 


60.7 


PR01917 


21 nM 


62.6 


PRO20S 


0.7 nM 


71.5 


PRO205 


7nM 


3.5 


PRO840 


24.4 nM 


137.2 


PR0982 


244 nM 


58.9 


PR0836 


2.5 nM 


60.7 


PR0836 


25 nM 


60.6 


PROII59 


11.06 nM 


80.4 


PRO 1159 


1 10.55 nM 


57.6 


PRO 11 59 


ll.06nM 


81.9 


PROl 159 


1 10.55 nM 


46.2 


PR01338 


0.14 nM 


80.7 


PR0I338 


1.4 nM 


65.5 


PRO4302 


13.56 nM 


115.8 


PRO4302 


135,57 nM 


2.4 


PRO4430 


24.2 nM 


55.9 


PRO4430 


242nM 


49.9 


FR05727 


19.6 nM 


69.2 


PR05727 


196 nM 


54.5 



EXAMPLE 6 
^n situ Hybridization 

In situ hybridization is a powerful and versatile technique for the detection and localization or nucleic 
acid sequences within cell or tissue preparations. It may be useiul, for example, to identify sites of gene 
expression, analyze the tissue distribution of transcription, identiiy and localize viral infection, follow changes 
in specific mRNA synthesis and aid in chromosome mapping. 

In situ hybridization was perfonned following an optimized version of the protocol by Lu and Gilletu 
Cel! raion I: 169-176 (1994), using PCR-gcncratcd 53p,iabcled riboprobcs. Briefly, fbrmalin-nxed. 
paraffin-embedded himian tissues were secdoned. deparaffinized, deproteinatcd in proteinase K (20 g/ml). for 
15 minutes at 37*C, and further processed for in sim hybridization as described by Lu and Gillctt, supro. A 
(33pj UTT-labeled antiscnse riboprobe was generated from a PGR product and hybridized at 55'C ovenii^L 
TTie slides were dipped in Kodak NTB2 nuclear track emulsion and exposed for 4 weeks. 

^3 p.Rtboprobe synthesis 
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6.0 n! (125 mCi) of ^^p-tfTP (Amcrsham BF 1002, SA<2000 Cvmmol) were speed vac dried To 
each rube containing dried33p-UTP, the following ingredients were added: 2.0 Ml 5x transcription buffcn 1.0 
\i\ DTT (100 mM); 2.0 ^1 NTP mix (2^5 mM : 10 nl; each of 10 mM OTP. CTP & ATP + 10 »U H2O); 1.0 (U 
10 UTP (50 ^M); 1 .0 jil Rjiasin; i .0 nl DNA template ( 1 Mg); J .0 nl HjO. 

5 The mbes were incubated at 37*C for one hour. 1.0 jiL RQl DNase were added, followed by 

incubation at 37»C for 15 minutes. 90 nL TE (10 mM Tris pH 7.6/lmM EDTA pH 8.0) were added, and the 
mixture was pipcned onto DE81 paper. The remaining solution was loaded in a Micn)coii-50 ultrafaaation 
15 ^P"" "^'"8 program 10 (6 minutes). The filtration unit was inverted over a second nibc and spun 

using program 2 (3 minutes). After the fmal recovery spin, 100 mL TE were added. 1 jiL of the final product 
1 0 was pipened on DE8 1 paper and counted in 6 ml of Biofhior 11. 

The probe wa.*; run on a TBE/urea gel. 1 -3 of the probe or 5 jiL of RNA Mrk III were added to 3 
2Q °^ After heating on a 95*C heat block for three minutes, the gel was immediately placed on 

ice. The wellj; of gel were flushed, the sample loaded, and run at 1 80-250 volts for 45 minutes. The gel was 
wrapped in .saran wrap and exposed to XAR film with an intensifying screen in -70*C freezer one hour to 
1 5 overnight. 

33p 

-Hvbridization 

Pretreatment of frozen seaionx The slides were removed from the fieezer, placed on aluminum 
trays and thawed at room lemperaiurc for 5 minuics. The trays were placed in 55 incubator for five minutes 
to reduce condensation. The slides were fixed for 10 minuics in 4% paraformaldehyde on ice in the fiime 
hood, and washed in 0.5 x SSC for 5 minutes, at room temperature (25 ml 20 x SSC + 975 ml SQ H2O). After 
30 dcproteinaiion in 0.5 pg/ml proteinase K for 10 minutes at 37«C (12JmL of 10 mg/ml slock in 250 ml 

prcwarmcd RNasc-frcc RNAse buffer), the sections were wa.'shed in 0.5 x SSC for 10 minuics at room 
fcmpcraiurc. Tlic sections were dehydrated in 70%. 95%, 100% eihanol. 2 minutes each. 

Pretreatment of pam^n-emhedded sections The slides were deparaffmized, placed in SO H2O, and 
35 '^'"sed nvicc in 2 x SSC at room temperature, for 5 minuics each time. Tlic sections were deproieinaied in 20 

^ig/ml proteinase K (500 uL of 10 mg/'ml in 250 ml RNase-free RNase buffer: 37C. 15 minutes ) - human 
embryo, or 8 x proteinase K (100 jiL in 250 ml Rnase buffer, 37*C, 30 minutes) - formalin tissues. 
Subsequent rinsing in 0.5 x SSC and dehydration were performed as described above. 
40 frekybridization The shdes were laid out in plasUc box Uned with Box buffer (4 x SSC. 50% 

formamide) - .samrated filter paper. The tissue was covered with 50 of hybridization buffer (3.75g Dextran 
Sulfate + 6 ml SQ H2O). vortcxed and heated in the microwave for 2 minutes with the cap loosened. After 
cooling on ice, 18.75 ml formamide, 3.75 ml 20 x SSC and 9 ml SQ H2O were added, the tissue was voncxed 
well, and incubated at 42 *C for M hours. 

Hybridization 1.0 x 10^ cp. probe and I.O >iL RNA (50 mg/ml stock) per slide were heated at 
95-C for 3 minutes. The slides were cooled on ice. and 48 hybridization buffer were After 
vortexing, 50 pL 33p mix were added to 50 jiL pxebyhridizatioo on slide. The slides were incubated overnight 
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Washes Washing was done 2x 1 0 minutes wiih 2xSSC, EDTA at room tcmpciatuir (400 ml 20 x SSC 
+ 16 ml 0.25M EDTA, Vf>4L). followed by RNaseA trearnicni at 37'C for 30 minutes (500 pL of 10 mg/ml in 

250 ml Rnase buffer - 20 jig/ml), The slides were washed 2x 1 0 minutes with 2 x SSO, EDTA at room 
tempcramrc. The stringency wash conditions were as follows: 2 hours at 55*C, 0.1 x SSC, EDTA (20 ml 20 x 
5 SSC+16mlEDTA.Vj-4L). 

Alternatively, multi-tissue blots containing poly A*** RNA (2 fig per lane) from various human tissues 

were purchased from Clontech (Palo Alto, CA). DNA probes were labeled with [a-^^P]dCrTP by random 
priming DNA labeling Beads (Pharmacia Biotech). Hybridization was pcrfonncd with Expresshyb (Clontech) 
at 68*C for I hr. The blots were dien washed with 2X SSC/0.05% SOS solution at room temperature for 40 
10 min» followed by washes io 0. IX SSC/0. 1 %SDS solution at 55'^C for 40 min with one change of fresh solution. 
The blots were exposed in a phosphorimager. 

DNA 29101 fVEGFB9) 

DNA29101 (SEQ ID NO:t) was examine in three separate in siiu snidies wherein the following probes were 
15 used: 

VEGFB9-pI (SEQ ID NO:194): 
25 5'-GGATTCTAATACGACTCACTATACGGCGGCGGAATCCAACCTGAGTAG-3' 
VEGFB9.p2 (SEQ ID NO: 195): 

y-CTA TG A AAT TAA CCC TCA CTA AAG GG A GCCi GOT ATC CTC CTG TGC TC-3* 



20 

30 



IS97^029: 

Expression observed in the developing lower fetal limb bones at the edge of the cartilagenous anlage 
{i.e., around the outside edge); in developing tendons, in vascular smooth muscle and in cells embracing 
developing skeletal muscle myocytes and myonibes. Expression also observed in the following tissues: 
25 epiphyseal growth plate: lymph nodes - marginal sinus: thymus - subcapsular region of the thymic cortex. 
35 possibly rcprcscmine either the subcapsular epithelial cells or ihc 

proliferating, double negative, thymocytes that are found in this region; tracheal smooth muscle: brain 
(cerebral cortex) - focal expression in cortical neurones: small intestine - smooth muscle; thyroid - thyroid 
epithelium; liver - ductal plates; stomach - mural smooth muscle: fetal skin - basal layer of squamous 
30 epithelium; placenta - interstitial cells in trophoblastic villi; spinal cord - no expression except in wall of 
arteries and veins. No expression was observed in the spleen and adrenals. 

The above expression pattern suggests that DNA29101 may be involved in cell differentiaiioD 
/proliferation. 

45 35 1397-0371 

Expression in superovulated rat ovaries were negative in all sections with both antisense and sense 
probes. Either the message is not expressed in this modeU or the human probe does not cross react with xaL 



40 



50 



1397-087: 



136 



55 



SUBSTITUTE SHEET (RULE 26) 



wo 00/53758 



PCTAJSOO/05841 



High expression levers were observed at the following sites: chimp ovary - granulosa cells of 
maturing follicles, lower intensity signal observed over thecal cells; chimp paiathymid - high expression over 
chief cells; human fetal testis - moderate expression over stromal cells sunx>unding developing tubules: human 
fetal lung - high expression over chondrocytes m developing bronchial tree, and low level expression over 
branching bronchial epithelium. 

Fetal tissues examined (EI2-E16 weeks) include: placenta, umbilical cord, liver, kidney, adrenals. 
Ihynoid, lungs, heart, great vessels, esophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye. 
spinal cord, body wall, pelvis and lower limb. Adult tissues examined inchide liver, kidney. adrenaU 
myocardium, aorta, spleen, lymph node, pancreas, lung. skin, cerebral cortex (rm). hippocampus(mi), 
ccrebeUum(rm). penis, eye. bladder, siomach, gastric carcinoma, colon, colonic carcinoma and 
chondrosarcoma. Also examined were acetaminophen induced liver injury and hepatic cirrhosis 



DNA30R7I : 

IS97-044: In fetal tis.sues. strong signals were observed over neurones in fetal cerebral cortex, spinal cord, 
spinal ganglia as well as enteric neurones in the wall of the fetal siomach. Signal also observed over cells 
around the root of the aorta (possibly the conducting system), adrenal medulla, mesenchymal cells in 
neurovascular bundle, renal parenchyma and cells lying between skeletal muscle myocytes. All other fetal 
tissues negative. 

No expression was observed in adult tissue. Fetal tissues (12-16 weeks) examined include: placenta, 
umbilical cord. liver, kidney, adrenals, thyroid, lungs, heart, great vessels, esophagus, stomach, small intestine, 
spleen, thymus, pancreas, brain, eye. spinal cord, body waU. pelvis and lower limb. Adult tissues examined 
include: liver, kidney, adrenal, myocardium, aona. spleen, lymph node, pancreas, lung and skin. 
The probes used in the above analysis were the following: 
DNA30871.pl (SEO ID NO: 196): 

5'.GGA TTC TAA TAC G AC TCA CTA TAG GGC CTC CCG TCT CCT CCT GTC CTC-3' 
DNA3087 1 -p2 (SEQ ID NO: 1 97): 

5».CTA TGA AAT TAA CCC TCA CTA AAG GGA CCT CGG CAT CTT CGT CAC ATTO* 
DNA30942 : 

DNA30942 (SEQ ID NO: 1 3) was examined in four separate in situ studies (including two in the diseased tissue 
study of Example 7 using die following probes: 
DNA30942-pl (SEQ ID NO:]98) 

S'-GGA TTC TAA TAC GAC TCA CTA TAG GGC TCG CTG CTG TGC CTG GTG TTG.3' 
DNA30942-p2: (SEQ ID NO: 199) 

5*^ A TGA AAT TAA CCC TCA CTA AAG GGA CCG CTG CAG CCT CTT G AT'gGA-3* 
IS97-043: 
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No expression was observed in fetal tissues. The fetal tissues examined included: placenta, umbilical 
cord, brain, spinal cord, eye, optic nerve, trachea, lung, heart thymus, liver, spleen, esophagus, small intestine, 
pancreas, adrenal, thyroid, body ^vall and lower limb. 

No expression was observed in adult tissues. The adult tissues examined inchided liver, kidney, adrenal, 
myocardhnn. aorta, spleen, lymph node, pancreas, lung and skin. 

DNA33087 //S97^J/;. 

In fetal tissue, expression of DNA33087 (SEQ ID NO: 1 8) was observed in osteoblasts at ail sites of 
enchondral and periosteal new bone formation, the developing puhnonary arterial and aortic trunks. The fetal 
tissues examined included: placenta, umbilical cord, brain, spinal cord, eye, optic nerve, trachea, lung, heait. 
thymus, liver, spleen, esophagus, small intestine, pancreas, adrenal, thyroid, body wall and lower limb. 

No expression was observed in the adult tissues examined inchiding: Liver, kidney, adrenal, 
myocardium, aorta, spleen, lymph node, pancreas, lung and skin. 
The probable role in control of bone matrix deposition and or osteoblast growth. 

All adult tissues in the multiblock were positive for bcia-actin. 

The probes used in this procedure were the following: 

DNA33087-P I (SEQ ID NO:200): 

5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC CCC GAG TGT TTT CCA AGA-3* 
DNA33087-p2 (SEQ IDNO:201): 

5*-CTA TGA AAT TAA CCC TCA CTA AAG GGA CAA GTT TAC TAG CCC ATC CAT-T 
DNA33087-p3 (SEQ ID NO:202): 

S'-GGA TTC TAA TAC GAC TCA CTA TAG GGC TGG ATG GGC TAG TAA ACT TGA-3' 

DNA33087-p4 (SEQ ID NO:203): 

5 -CTA TGA AAT TAA CCC TCA CTA AAG GGA CCC TTC TGC TCC TTC TTG TT-3' 
DNA34387 ^/5P7-/Q9;: 

The expression pattern of DNA34387 (SEQ ID NO:25) was observed in fetal and adult human tissues at the 
following sites: 

Fetal - thyroid epithelium, small iniestinal cpiihcliom, gonad, pancreatic epithelium, hepatocytcs in liver and 
renal tubules. Expression also seen in vascular tissue in developing long bones. 

Adult - Moderate signal in placental cytotrophoblast, renal tubular epithelium, bladder epitftelhmi. parathyroid 

and epithelial tumors. 

The fetal (E12>£16 weeks) tissues examined included: placenta, umbilical cord, liver, kidney, adrenals, 
thyroid, hmgs. heair, great vessels, esophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, 

spinal cord, body wall^ pelvis and lower limb. 

The adult human tissues examined: kidney (normal and end-stage), adrenal, myocardium, aorta, spleen, lymph 
node, gall bladder, pancreas, lung, ^ eye (inc. rctma), prostate, bladder, liver (noimaU ciirhotic. acute 
failure). 

The non-human primate tissues examined inchided the following: 
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Chimp tissues: Salivary gland, stomach, thyroid, parathyroid, skiii. thymus, ovary, lymph node. 
Rhesus Monkey Tissues: Cerebral cortex, hippocampus, cerebellum, penis. 

The probes used in this procedure were the following: 
DNA34387-P1 (SEQ ID NO:206): 

5'-GG A TTC TAA TAC GAC TCA CTA TAG GGC CCG AGA TAT GCA CCC AAT GTC-T 
DNA34387-p2 (SEQ ID NO:207): 

5*-CTA TGA AAT TAA CCC TCA CTA AAG GGA TCC CAG AAT CCC GAA G AA CA-V 

DNA35638 : 
IS97-078: 

Expression of DNA35638 (SEQ ID NO:35) was observed in the endothelium lining a subset of fetal and 
placental vessels. Endothelial expression wa.s confined to these ti.ssue blocks. Expression also observed over 
intermediate trophoblast cells of placenu. 

The fetal tissues examined (El2-EId weeks) inchided: placenta, umbilical cord, liver, kidney, 
adrenals, thyroid, lungs, heart, great vessels, esophagus, stomach, small intestine, spleen, thymus, pancreas, 
brain, eye. spinal coid. body wall, pelvis and lower limb. 

The adult tissues examined included: liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, pancreas, 
lung, skin, cerebral conex (rm), hippocampus(nn). cercbcllum(nn), penis, eye, bladder, stomach, gastric 
carcinoma, colon, colonic carcinoma, thyroid (chimp), parathyroid (chimp) 

ovary (chimp) and chondrosarcoma. Also examined was tissue derived from acetaminophen induced liver 
injuiy and hepatic cirrhosis. 

The oligos used for the above procedure were the following: 
DNA35638<pl (SEQ ID NO:208): 

5*-GGA TTC TAA TAC GAC TCA CTA TAG GGC GGG AAG ATG GCG AGG AGG AG-3' 
DNA35638.p2 (SEQ ID NO:209): 

5'-CTA TGA AAT TAA CCC TCA CTA AAG GGA CCA AGG CCA CAA ACG GAA ATCO' 
DNA39523 : 

The folbwing probes were used in the in siiu studies below: 
DNA39523-pl (SEQ ID NO:210): 

5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC AGC GCA CGG CCA CAG ACA.3' 
DNA39523.p2 (SEQ ID N0:211): 

5'-CTA TGA AAT TAA CCC TCA CTA AAG GGA GAC CCT GCG CTT CTC GTT CCA-r 
J99-0S2: 

DNA39523 (SEQ ID NO:45) in normal human skin (neonatal foreskin) and adult psoriatic skin both 
exhibited specific strong expression in the epithelial cells of the stratum basale - the single layer along the 
basement memhnme which is the progenitor for all of tf» overlying epidermal ceDs in the skin. 

There was no expression in epidermal cells in the overlying layers (stramm spinosum, straum 
granulosum» eic). The intensity of the signal was slightly increased in psoriatic skin. Expression was also 
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apparent in ihc dermis (the connective tissue immediately imderlying the epidermis) of both normal and 
psoriatic skin. Expression here was most apparent in spindle shape cells within the collagen matrix • the 
stromal fibroblasts. 

In the brain, sections of cerebrum had strong specific expression in a subset of superficial cortical 
neurons - a distinct pattern suggestive of a specific population of cortex neurons. 

In inflamed and normal bowel: Nonnal human large bowel and bowel with cither Crohns's disease or 
ulcerative colitis bad specific moderate to strong expression in a multifocal pattern withm die lamina propria of 
villi. The cells labeled by in situ were spindloid stromal cells best delineated as 

fibroblasts. There was no expression by intestinal epithelial ceils and there was no apparent increased 
expression (intensity or frequency) in diseased bowel. Specificaity there was also no correlation of expression 
and lesions in the inflamed bowel. 

In human fetal kidney, there was specific weak to moderate expression in multifocal developing 
tubules; expression was in the tubular epithelium in these foci. 

Tlie expression of DNA39523 (SEQ ID NO:45) in the skin and specific localization to the basal 
epithelial cells of the epidermis cells suggests a potential role in differentiation/maintenance of the basal 
epidermal cells. Tliis expression pattern in combination wiih the fact that expression occurs in cells that are 
directly adjacent to the basement lamina, suggests that the cells regulate trafficking of leukocytes into the 
epidermis. As a result DNA39523 (SEQ ID NO:45) may be a conslimiively expressed signal for the 
trafficking of dendrilic/Langcrhan cells or lymphocytes into the epidermis. Such trafficking is a noraial 
physiologic e\'ent that occurs in normal skin and is thought to be involved in immunosurveillance of the skin. 

The expression of DNA39523 (SEQ ID NO:45) in inflammatory bowel disease was not increased 
from nornial tissue, and there was no correlation of its expression to inflanutiaiory lesions. Similarly, its 
expression in the basal epidermal cells in psoriatic j^kin lesions was equivalent to or only slightly greater than 
that seen in normal neonauil skin (but age-matched control adult skin was not available at the time of the 
smdy). 

IS97-i28: 

The expression of DNA39523 (SEQ ID NO;45) was observed in the epithelium of mouse embryo skin 
as well as the basal epithelium and dermis of human fetal skin. The basal epithelial pegs of the squamous 
mucosa of the chimp tongue are ako positive. Expression was also observed in a subset of cells in developing 
glomeruli of feul kidney, adult renal mbulcs, and over "thyroidized" epithelium in end-stage renal disease. 
However, low expression was also seen in a renal cell carciiK>ma. probably over the epithelial cells. 
Expression was also observed in the stromal cells both (1) at low levels in fetal lung» and (2) in the apical 
portion of gastric glands. High expression was indicated in the lamina propria of the fetal small intestinal villi, 
normal colonic mucosa and over stromal cells in a colonic carcmoma. Strong expression occurred in .benign 
cormective tissue cells in the hylanized stroma of a sarcoma. Expression also occurred in stromal cells in the 
placental villi and the splenic red pulp. In the brain, expression occurred in cortical netmmes. 

DNA39S23 (SEQ ID NO:45) was also expressed in the connective tissue surrounding developing 
bones and over nerve sheath cells ittihe fetus. 
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The fcial tissues wamincd (E12-EI6 weeks) included: placenta, umbilical cord, liver, kidney, 
adrenals, thyroid. lungs, heart, great vessels, esophagus, stomach, small intestine, spleen, thymus, pancreas, 
brain, eye. spinal cord, body wall, pelvis and lower limb. The adult tissues examined included: liver, kidney, 
adrenal, myocardium, aorta, spleen, lymph node, pancreas, lung, skin, cerebral cortex (nn); hippocampus(nn), 
eye, stomach, gastric carcinoma, colon, colonic carcinoma, thyroid (chimp), parathyroid (chimp) ovary (chimp) 
and chondrosarcoma. Also examined included acetaminophen induced liver injury and hepatic cirrhosis. 

/S98-092: 

The expression of DNA39523 (SEQ ID NO:45) was present in many cells in the outer layers (I and II) 
of the monkey cerebral concx. A small suhset of cells in the deeper conical layers ako expressed mRNA for 
the chcmokine horaolog. Scattered cells within the molecular layers of the hippocampus and bordering the 
inner edge of the dentate gyrus showed expression of DNA39523 (SEQ ID NO:45). No expression was 
detected within the cerebellar cortex. Expression of DNA39523 (SEQ ID NO:45) was not observed in 
infarcted brain, where cell death has occurred in the regions where the chemokine homolog normally is 
expressed. DNA39523 (SEQ ID NO:45) couid possibly serve as a marker of a .subset of neurons of outer 
layers of the cerebral cortex and could possibly re\eal neuronal migration disorders. Abnormal neuronal 
migration is a possible cause of some seizure disorders and schizophrenia. 



IS98-J28: 

DNA39523 (SEQ ID NOr45) showed intriguing and specific patterns of hybridization within posmatal 
day (P)10 and adult mouse brains. In one sagittal section of PIO mouse brain, strong signal was observed 
scattered within the molecular layer of the hippocampus and inner edges of the dentate gyrus. Cells in the 
presubiculum were moderately labeled; the signal extended in a strong band through outer layers of the 
retrosplcnial cones to the occipital cortex, where the signal diminished to background levels. A small set of 
positive neurons were detected in deeper regions of PIO motor cortex: neurons in outer layers of PIO concx did 
not exhibit signal above background levels. Moderate hybridization signal was also detected in the inferior 
colliculus. Chemokine homolog signal in the adult mouse brain was evaluated in three coronal sections at 
different levels. Strong signal was detected in the sepnun and in scanered neurons in the pontine nuclei and 
motor root of the trigeminal nerve; moderate signal was seen in the molecular layers of the hippocampus and 
outer layers of ibe retrosplenial conex. 

1399^27: 

Boiekine (also known as BRAK - the chemokine to which DNA39523 (SEQ ID NO:45) bear 
significant homology) belongs to a chemokine subgroup characterized by a cys-x-cys (CXC) motif and absence 
of an amino-taminal glu-lcu-arg (ELR). Non-ELR CXC chemokines (includingSDF.l. IPIO, Mig and PF4) are 
diemotactic for subsets of leukocytes including B and T lymphocytes. They also have angiostatic activiiy. 

DNA39523 (SEQ ID NO:45) was detected in Postnatal day (P) 1 mouse brain, boiekine signal was 
detected in the hippocampus (stratum lacunosum moleculare and hilus of the dentate gyrus) and anterior 
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olfactory nucleus, bui not in the developing cerebral cortex or cerebellum. By PIO. signal is present m a subset 
of cells in layers I & 2 of the cerebral concx. A small population of cells in the deeper layers also express 
DNA39523 (SEQ IDNO:45). The pattern in the hippocampus resembled the PI brain. Weak signal is present in 
the cerebelliun, especially lobules IX and X. Signal is also present in the dorsal suiamm and colliculi. 

In the adult mouse brain, bolckinc-positive cells were difScult to detect in the adult cerebral cortex, 
but signal is present in the anterior oliactory nucleus and hippocampus. In ischemic mouse brains, however, 
bolekine signal is induced in the penumbra. 

In the developing cerebral cortex, bolekine expression correlates with Onal stages of neuronal 
migration and the establishment of axonal projections and synaptogcncsis. Other CXC chemokines have roles 
in neuronal migration and patterning in the central nervous system (SDF-1) and modulation of neuronal 
activity (IL-8 and GRO-a). 

Bolekine expression is induced in ischemic -rcperfijsion injury in the brain, but not in other 
inilammatory states. 

DNA4736S aS97>J42l: In fetal tissues, the expression of DNA47635 (SEQ ID N0:91) was obscr^xd in the 

fascia lining the anterior surface of the vcnebral body. There is expression over the fetal retina. Low level 

expression over fetal neurones. 

The following probes were used in the above analysis: 

DNA4736S.pl (SEQ ID NO:214): 

5-GGA TTC TAA TAC G AC TC A CTA TAG GGC AAC CCG AGC ATG GCA CAG CAC-3' 
DNA47365-p2 (SEQ ID NO:215): 

S'-CTA TGA AAT TAA CCC TCA CTA AAG GGA TCT CCC AGC CGC CCC TTC TC-3' 
DNA4943S (1397-136): 

Moderate expression of DNA49435 (SEQ ID NO:lU) was observed over cortical neurones in the 
fetal brain. Expression was also present over the inner aspect of the fetal retina, possible expression in the 
developing lens. Expression was seen over fetal skin, canilage. small intestine, placental villi and umbilical 
cord. In adult tissues there is an extremely high level of expression over the gallbladder epithelium. Moderate 
expression of DNA49435 (SEEQ ID N0:1 U) was seen over the adult kidney, gastric and colonic cpiihelia. 

The human fetal tissues examined (E12-E16 weeks) included: placenta, umbilical cord, liver, kidney, 
adrenals, diyroid, lungs, heart, great vessels, esophagus, stomach, small intestine, spleen, thymus, pancreas, 
brain, eye, spinal cord, body wall, pelvis, testis and lower limb. The adult human tissues examined included: 
kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, eye (inc. retina), bladder, liver 
(normal cirrhotic, acute iailure). 

The son-human primate tissues examined included the adrenal glands from chimp tissues and the 
cerebral cortex, hippocampus and cerebellum of rhesus monkey tissues. 

The probes used in the above analysis were the following: 
DNA49435-pl (SEQ ID NO:218): 

5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC GCA TCC TOO CCG GCC TCT G-J 
DNA49435-p2 (SEQ ID NO:219): 
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S'-CTA TG A AAT TAA CCC TCA CTA AAG GGA GCC CGG GCA TGG TCT CAG TTA-3- 
DNA54228 fIS98^I05): 

Expression of DNA54228 (SEQ NO: 133) was observed in bone spicules: fetal metaphyseal bone, 
fetal calvarium (skull) and bone tissue in human neoplasia (osteosarcoma and chondrosarcoma). There is weak 
but conststeni signal in small bone spicules in the meiaphysis of fetal bone and in ossified spicules in a 
chondrosarcoma and an osteosarcoma. No signal was detected in human lung, liver, thymus, kidney* thyroid, 
brain, spleen, Tetal tissues including adrenal, brain, cartilage, lung, liver, intestine, gonad, heart and skin. 

The probes used in the above procedure were the following: 
hihDETl-pl (SEQ ID NO;220): 

S'-GGA TTC TAA TAG GAC TCA CTA TAG GGC ACC ACC ACC CAG GAG C-3' 
hniDETI-p2 (SEQ IDNO:221): 

5'-CTA TGA AAT TAA CCC TCA CTA AAG GGA AAT GAA GTG GGA COT TTG AGT-y 
DNA54228^1 (SEQ ID NO:222): 

5'-GGA rrC TAA TAC GAC TCA CTA TAG GGC CTT CTT TCC TTC ACC ACC ACC-3' 
DNA54228-P2 (SEQ ID NO:223):. 

5'-CTA TGA AAT TAA CCC TCA CTA AAG GCA TCT GCC TTG GCT TTT GAC AC-3' 

DNA54231 (mFlZ23) : 
1398-070: 

DNA54231 (SEQ ID NO: 139) showed a moderate signal that is specific to adipocytes. This signal 
was present in mesenteric fat and in interstitial fat in the neck around the trachea. The expression pattern 
appears to be specific for adult fat 

/S98-f09: 

The expression of DNA5423 1 (SEQ ID NO: 1 39) was specific to adipocyrcs and was present wherever 
such cells were found which in this smdy included the peritoneal mesentery, penrenal £it in the renal pelvis, 
and the mammary fat pad. There was no expression in any other cell type in normal murine brain, liver, 
kidney, mammary gland, pancreas, spleen, pancreas, bone marrow, stomach, duodenum, jejunum, ileum, colon, 
cecum, testis, skin, or lung. . 

The selective distribution of this molecule to adipocytes suggests a role in either fat metaboiism or the 
production/genesis of adipocytes, cither of which is important in obesity. 

The probes used for the above procedure were the following: 
DNA54231-pI (SEQ IDNO:224): 

5*-GGA TTC TAA TAC GAC TCA CTA TAC GGC CGA GGG GGA CAG GAG CTA ATA-3' 
DNA5423l-p2 (SEQ IDNO:225): 

y-CTA TGA AAT TAA CCC TCA CTA AAG GGA CiTC CCA CGA GCC ACA GG-3* 
DNA59294 (IS9B^mh 
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DNA 59294 (SEQ ID NO: 149) was evaluated in a panel consisting of normal adult and leUl tissues 
and tissues with inflammation, predominantly chronic lymphocytic inflammation. In summary, the expression 
was specific to muscle, certain types of smooth muscle in the adult and in skeletal and smooth muscle in the 
human fetus. The expression in adult human was in smooth muscle of mbular organs evaluated inchiding 
5 colon and gall bladder. There was no expression in the smooth muscle of vessels or bronchi. No adult human 
skeletal muscle was evaluated. In fetal tissues there was moderate to high diffusfe expression in skeletal muscle 
the axial skeleton and limbs. There was weak expression in the smooth muscle of the intfBstinal wall but iu> 
expression in cardiac muscle. 

In adult tissues, the colon showed a low level of diffuse expression in the smooth muscle (tunica 
10 muscularis) in 5 specimens with chronic inflanmiatory bowel disease^ In the gall bladder, there was weak to 
low level expression in the smooth muscle of the gall bladder. 

In fetal human tissues, there was moderate diffuse expression in skeleul muscle and weak to low 
expression in smooth muscle. However expression was not detected in the fetal heart or any other fetal organ 
2Q inbluding liver, spleen. CNS, kidney, guc lung. 

IS The additional human tissues tested with no detectable expression included: lung with chronic 

granulomatous inflammauon and chronic bronchitis (5 patients), peripheral nerx'C. prostate, heart, placenta, 
liver (disease multiblock including acctomihopin induced injury and cirrhosis), brain (cerebrum and 
cerebellum), tonsil (reactive hyperplasia), peripheral lymph node, thymus. 
The probes used in the above procedure were the following: 
20 626.pl (SEQ ID NO:226): 

5'-GGA rrC TAA TAG GAG TCA CTA TAG GGC CGG AAT GG A CTG GCC TCA CAA-3* 
626.p2(SEQipNO:227): 

30 y-CTA TGA AAT TAA CCC TCA CTA AAG GCA AGG ATG GTC TCG GGC TGC TC-3' 

25 DNA30868 0597-044) 

DNA30868 expression was found in the following fetal tissues: spinal cord, autonomic ganglia, 
enteric ner\'es, sacral plexus, peripheral and cranial nerves. 

The fetal tissues examined were the following: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
heart, great vessels, esophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 
30 body wall, pelvis and lower limb. 

The adult tissues examined incUided: Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, pancreas, 
40 lung and skin. 

The probes used for the above procedure were the following: 
DNA30868.pl(CUl-G): (SEQIDNOJ04) 
35 5*-GGA TTC TAA TAG G AC TCA CTA TAG GGC AGA GAC AGG GCA AGC AGA ATG-3' 
DNA30868.p2(Cin-H): (SEQ ID NO:305) 

S'-CTA TGA AAT TAA CCC TCA CTA AAG GGA GAA GOG OAT GAC TOO AGG AACO* 
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DNA53517: 
40 159S-070: 
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DNA53517 (SEQ ID NO:255) expression in the nomial adult murine lung was patchy» with expression in a 
subset of mucosal epithelial cell in the large airway (bronchi/bronchioles). There is also expression wiihm the 
rare discrete cells in the submucosal inierstitium adjacent to the large airways. These cells, typically 1-3 within 
a positive focus, arc adjacent to large vessels and may represent smooth muscle cells, peripheral nerves or 
Schwann cells, or lymphatics. 

Jn the murine adult lung with allergic inflammation (eosinophilic, lymphocytic vasculitis, 
bronchiolitis and pneumonitis), there was difluse strong expression in all mucosal epithehat cells of all of the 
large airways (bronchi/bronchioles) of the lung. There was also strong expression in discrete cells that 
represent a subset of epithelial cells that line tlic alveoli: these cells are type II pneumocytes. There is also 
expression, as in normal lung, present within tare discrete cells in the submucosal tnterstitium adjacent to the 
targe airways. 

In normal adult murine small and large intestine, there is strong expression within multifocal few 
discrete single cells that arc present in the submucosa. die tunica muscularis and die mesentery. The cells that 
express the signal are aUhost always associated with nerve, vein, artery triads within these areas. These cells 
arc spindle shaped and may be either a peripheral nervcjs. Schwann cells 

associated with such nerves or some type of suppori cell associated with vessel or lymphatics. Interestingly, 
Uicre is no expression within identifiable myenteric plcxi thai arc present within the tunica muscularis- 

In inflamed large bowel (from an ILIOR KO mouse) the pattern of expression is similar but 
expression level is significantly decreased. 

IS98-093: 

The distribution of DNA5371 5 (SEQ ID NO:255) was fimher evaluated in a broad screen of normal 
murine tissues. In normal lung, expression is variable but when present was restricted to murine bronchial 
epirfielial cells and type II alveolar cells in the lung. There is a marked increase in expression in diesc cells in 
inflamed lung (allergic inflammation with bronchial mucosal hypertrophy/hyperplasia: asthma model). The 
expression of DNA53715 (SEQ ID NO:255) in the bowel i.s most prominent in the colon and is present in few 
discrete cells within the submucosa and muco!«i muscularis. the thin, well vascularized tissue layer between the 
muscle wall of the bowel and the mucosa proper. The exact identity of diese cells has not been delineated, 
however, their spindloid morphology and close association to capillaries and small vessels in the submucosa 
suggest the following possibilities: a subset of vascular pericytes or non-royclinated nerve fibers. 

The expression of DNA53715 (SEQ ID NO:255) in discrete cells in the bowel submucosa was 
resnictcd to die colon and was not seen in sections of jejunum, ileum, proximal duodenmn or stomach. 
Expression was not detected in the following normal murine tissues: liver, kidney, spleen, bone marrow. lung» 
pancreas, stomach, proximal duodenum, jejunum, ileum, brain, skin, testis, or mammary glands. 

it is possible Aat DNA53715 (SEQ ID NO:255) has a role in enhancing or stimulating ihucosal 
immunity in the lung. 

The probes used for die above procedure were the following: 

DNA53517.pl (C301.P): ^seq jjy nqjOS) 

5'^A TTC TAA TAC GAC TCA CTA TAG GGC CCC AGO ATC CCA ACT TTG A-3» 
DNA53517.p2(C301^): (SEQ ID NO:309) 
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5'-CTA TGA AAT TAA CCC TCA CTA AAG GGA AGG AGG CCC ATC TGT TCA TAG-y 
EXAMPLE? 

In situ Hybridization in Cells and Diseased Tissues 

The in situ hybridization method of Example 6 is used Co detennine gene expression, analyze the 
tissue distribution of transcription, and follow changes in specific mRNA synthesis for the genes/DNAs and the 
proteins of the invemson in diseased tissues isolated from human individuals suffering from a specific disease. 
These results show more specifically where in diseased (issues the genes of the invention are expressed and are 
more predictive of the particular localization of the dieiapcuuc effect of the inhibitory or stimulatory 
compounds of (he invention (and agonists or antagonists thezeoO in a disease. Hybridization is peribnned 
according to the method of Example 6 using one or more of the following tissue and cell samples: 

(a) lymphocytes and antigen presenting cells (dendritic cells, Langherhans cells, macrophages and 
monocytes. NK cells); 

(b) lymphoid tissues: normal and reactive lymph node, diymus. Bronchial Associated Lymphoid 
Tissues. (BALT). Mucosal A.«k;ociatcd Lymphoid Tissues (MALT); 

(c) human disease tissues: 

• Synovium and joint of patients with Arthritis and Dcgcncrouvc Joint Disease; 

• Colon from patients with Inflammatory Dowel Disease including Ulcerative Colitis and 
Crohns' disease: 

• Skin lesions from Psoriasis and other forms of dennatitis; 

• Lung tissue including BALT and tissue lymph nodes from chronic and acute bronchitis. 
pneunxMiia, pnetimonitis. pleurilis: 

• Lung tissue including BALT and tissue lymph nodes from Asthma: 

• nasal and sinus (issue from patients with rhinitis or sinusitis; 

• Brain and Spinal cord from Multiple Sclerosis. Alzheimer's Disease and Stroke: 

• Kidney from Nephritis. Glomerulonephritis and Systemic Lupus Erythcmatosis: 

• Liver from Infectious and non- infectious Hepatitis and acetaminophen-induced liver cirrhosis; 

• Tissues from Neoplasms/Cancer. 

Expression is observed in one or more cell or tissue samples indicating localization of the therapeutic 
effect of the compounds of the invention (and agonists or antagonists thereof) in the disease associated with the 
cell or tissue sample. 

The sequences of the oligonucleotides used, where expression overlaps with the non-diseased tissue 
distribution reported earlier is recited in Example 6. 

bNA30942: 

IS9S-02I: Ejqnession was observed in mononuclear phagocytes m the noimal chxn^> thymus, as well as in a 
gastric caronoma (1/1) colorectal cancer (l/l), breast cancer (2/5) and a lung cancer (1/4). Expressed by 
malignant cells in an osteosarcoma and a poorly dif&remiated liposaxcoma. Possible signal in die malignant 
ceils of a testicular (eratoma and breast cancers (US), In one of die lung cancers scattered signal is seen over 8 
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high endoiheliai venule within pulmonary lymphoid tissue. The fetal tissues examined (EI2-E16 weeks) 
included: placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, heart, great vessels, esophagus, 
stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis and lower limb. 
The adult human tissues examined included: liver, kidney, adrenaU myocardium, aorta, spleen, lung, skin, 
chondrosarcoma, eye, stomach, gastric carcinoma, colon, colonic carcinoma, renal cell carcinoma, prostate, 
bladder mucosa and gaU bladder. Abo examined was tissue derived from acetaminophen induced liver injury 
and hepatic cirrhosis. The rhesus tissues examined mclude: cerebral cortex (rm), hippocampus(rro). TTie 
chimp tissues examined inducted: thyroid, parathyroid. ovoiy» nerve, tongue, thymus, adrenal, gastric mucosa 
and salivary gland. 

IS98^S: Expression was observed in eight adenocarcinomas and seven squamous lung carcinomas. Actujs 
were strongly posiuvc in all nimors, indicating that all are suitable for in situ hybridization analysis. 
Expression of DNA30942 was observed in 6 of the mmors as follows: 
6727-95 / squamous carcinoma - Strongly expressed over neoplastic epithelium; 
9558-95 / squamous carcinoma - Expression over neoplastic epithelium; 
12235-95 / adenocarcinoma - Expression over in siiu and infiltraiing mmor cells: 

6545-95 & 4187-96 / squamous carcinomas - Expression over cells in mmor stroma, no expression seen over 
nimor cells: 

1 2954-94 / squamous carcinoma - possible weak expression over .stromal cells. 
IS99'//2: 

The in situ expression of DNA30942 (SEQ ID NO: 13) was evaluated numerous chronic inflammatory 
conditions and lymphoid organs. In summary. DNA30942 (SEQ ID NO: 13) was strongly expressed in high 
endothelial venules (HEV) in the tonsil, hilar lymph node, bronchial mueosal-associatcd lymphoid tissue 
(BALT) in chronic asthma, patchy expression in colonic mucosa and weak inconsistent expression in gui- 
mucosal associated lymphoid tissues (GALT) HEV. 

In lymphoid tissues, there was observed strong specific expression in single sections of tonsil, hilar 
lymph node, bronchial mucosal-associaied lymphoid tissue BALT) in a case of chronic asthma, and in gut 
mucosal associated lymphoid tissues in sections of fBD (GALT/MALT). In each of these lymphoid organs 
expression specifically was present in high-endothelial venules (HEV). 

In tissue in a chronic asthmatic lung, additionally to expression in BALT HEVs, specific expression 
was observed in small capillaries lined with high or reactive swollen endothelial cells in the submucosa of 
inflamed bronchi. This region was not intimately associated with BALT but was specific to the submucosal 
site for inflammatory cell tttifiicking to the bronchi. There was a significam submucosal infUtrate of 
eosinophils in these areas. In other sections of diseased lung (COPD and chronic interstitial pneumonia) dicre 
was not any expression of DNA30942 (SEQ ID N0:I3). dtese sections had some. nrti&ct (loss of tissue fiom 
slide). 

In psoriatic tissue, there was weak expression in some small dermal capillaries in psoriatic plaques. In 
tonsilar tissue, additional to expression in HEVs associated with folUctes. tiiere was also strong expiession 
within the reticulated tonsillar ciypt epididhmL ExpiesM 
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capillaries present Expressioa was also withio some of the epithelial cells. This is an important 
immunological site and is involved with antigen presentation and may play a role in tolerance induction. 

In tissue isolated from patients suffering from Crohns' Disease and ulcerative colitis, colonal 
expression was present in the mucosa with patchy distribution in some but not in all cases. Expression in HEV 
in GALT was present as a sigmTicantly weaker signal than seen in other lymphoid tissues and was not 
consistently present even in sections where there was strong but patchy expression in the mucosa. 

In tissue isolated from acetaminophen induced liver injury and cirrhosis, there was weak expression in 
small capillaries within areas in the portal tracts with chronic lymphocytic inflammation. 

DNA33460 ffSP^-0/5J: 

The expression of DNA33460 (SEQ ID NO:20) was observed over cells in loose connective tissue 
immediately adjacent to developing extra ocular muscle in the fetal eye. Moderate expression over soft-dssuc 
sarcoma. The fetal (issues examined (E12-E16 weeks) included: placenta, umbilical cord, liver, kidney, 
adrenals* thyroid, lungs, heart, great vessels, esophagus, stomach, small intestine, spleen, thymus, pancreas, 
brain, eye. spinal cord, body wall, pelvis and lower limb. The adult tissues examined included the liver, 
kidney, renal cell carcinoma, adrenal, aona. spleen, iymph node, pancreas, lung, myocardium, skin, cerebral 
cortex (mi), hippocampus (rm), cerebellum (rm), bladder, prostate, stomach, gastric carcinoma, colon, colonic 
carcinoma, thyroid (chimp), parathyroid (chimp) ovary (chimp) and chondrosarcoma. Also examined was 
tissue extracted from acetaminophen induced liver injury and hepatic cirrhosis. 

The probes used in this procedure were the following: 
DNA33460-pl (SEQ ID NO:204): 

5*-CK5A TTC TAA TAC G AC TCA CTA TAG GGC CAG CAC TGC CGG GAT GTC AAC-3* . 
DNA33460-p2 (SEQ ID NO:205): 

5'-CTA TGA AAT TAA CCC TCA CVA AAG GG A CTT TGG GCC TCG GAG CAC T<j-3' 
DNA34387 flS9S'083>: 

Expression observed in lung cancer tumors and was positive in all eight squamous carcinomas and in 
6/S adenocarcinomas. Expression levels are low to moderate in the adenocarcinomas and very suong in the 
squamous carcinomas. No expression was seen in the tumor stroma, alveoli or normal respiratory epithelium. 
Possible low level expression in the lymph nodes. 

Expression was observed in lung cancer. The gene was amplified in Taqman analysis of a lung nimor 
panel. Expression was observed in eight squamous caxcinomas and in 6/S adenocarcinomas. Expression was 
seen in in situ and infiltrating components. Expression leveb were low to moderate in the adenocarcinomas. In 
general expression was higher in the squamous carcinomas and in two the expression was strong. Possible low 
level expression in lymph nodes. 

DNA3S638: 

Ibis smdy examined the expression of DNA35638 (SEQ ID N0J5) in inflamed human tissues 
(psoriasis, IBD, inflamed kidney, inflamed lung, hepatitis (liver block), normal tonsil, adult and chimp 
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miUtibloclcs) ONA3S638 (SEQ ID NO:35) has been shown elsewhere in this application to have 
imznunostimuUtory (enhances T lymphocyte proliferation in the MLR and costimulation) and proinflammatory 
propenies (induces a neutrophil inflltrate in vrvo). 

This study evaluated the differential expression of this molecule in vessels of inflamed human tissues 
as compared to non-inflamed tissues. In summary, expression was present in the cndothclium/intima of large 
vessels in die lung afflicted with chronic tnflanmiation. in the superflcial dermal vessels of the psoriatic skin, in 
arterioles in a specimen of chronic sclerosing nephritis, and in capillaries including the pcrifollucular sinuses of 
tonsil. DNA35638 (SEQ ID NO:35) was not expressed (as dclcciablc by this methodology) in normal skin 
(human foreskin specimens)^ normal lung, inflamed (8 IBD specimens), or normal large bowel, chronically 
inflamed or cirrhotic liver, normal adult cardiac tissue, or adrenal gland. 

DNA39523 : 
m-052: 

DNA39523 (SEQ ID NO:45) in normal human skin (neonatal foreskin) and adult psoriatic skin both 
exhibited specific strong expression in the epithelial cells of the siralum basalc - the single layer along the 
basement membrane which is the progenitor for all of the overlying epidermal cells in the skin. 

There was no expression in epidermal cells in. the overlying layers (stramm spinosum. straum 
granulosum. etc.}. The intensity of the signal was slightly increased in psoriatic skin. Expression was also 
apparent in the dermis (the connective tissue immediately underiying the epidermis) of both normal and 
psoriatic skin. Expression here was most apparent in spindle shape celte within die coIUgen matrix - (he 
stromal fibroblasts. 

In inflamed and normal bowel: Normal human large bowel and bowel with cither Crohns's disease or 
ulcerative colitis had specific moderate to strong expression in a mulHfocal pancra within the lamina propria of 
villi The cells labeled by in sint were spindloid stromal cells best delineated as 

fibroblasts. There was no expression by intestinal epithelial cells and there was no apparent increased 
expression (intensity or frequency) in diseased bowel. Specifically there was also no conclaiion of expression 
and lesions in die inflamed bowel. 

The expression of DNA39523 (SEQ ID NO:45) in the skin and specific localization to die basal 
epidielial cells of die epidermis cells suggests a potential role in differentiadon/maintenance of die basal 
epidermal cells. This expression paticm in combination widj the fact diat expression occurs in cells that are 
direcdy adjacent to die basement lamina, suggests diat die cells regulate trafficking of leukocytes into the 
epidermis." As a result DNA39523 (SEQ ID N0:4S) may be a consutudvely expressed signal for the 
trafficking of dcndritic/Langeriian cells or lymphocytes into die epidermis. Such trafficking is a normal 
physiologic event diat occurs in normal skin and is diought to be involved in immunosuiveillance of die skin. 

The expression of DNA39523 (SEQ ID.NO:45) in inflammatory bowel disease was not increased 
from normal rissue, and diere was no correlation of its expression to inflammatory lesions. Similarly, its 
expression in die basal epidermal cells in psoriatic skin lesions was equivalent to or only slightiy greater dan 
diat seen in nonnal neonatal skin (but age-matched contiol adult skin was not available at die dme of die 
study). V 
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The expression of DNA45416 (SEQ ID NO: 79) was evaluated in a variety of human and non-human 
primate tissues and was found to be highly specific. Expression was present only in alveolar macrophages ta 
the hug and in KupjfTer cells of the hepatic sinusoids. Expression in these cells was significantly increased 
when these distinct cell populations were activated. Though these two subpopulations of tissue macrophages 
are located in different organs, they have similar biological functions. Both types of these phagocytes act as. 
biological filters to remove material from the blood stream or airways including pathogens, senescent cells and 
proteins and both are capable of secreting a wide variety of important proinflammatory cytokines. 

In mflamed lung (7 patient samples) expression was prominent in reactive alveolar macrophage cell 
populations defined as large, pale often vacuolated cells present lungly or in aggregates within alveoli and was 
weak to negative in normal, non-reactive macrophages (single scattered cells of normal size). Expression in 
alveolar macrophages was increased during inflammation when these cells were both increased in numbers and 
size (activated). Despite the presence of histocytes in areas of interstitial inflanunation and peribronchial 
lymphoid hypcn>iasia in these tissues, expression was restricted to alveolar macrophages. Many of the 
inflamed lungs also had some degree of suppurative inflammation: expression was not present in neutrophilic 
granulocytes. 

In liver, there was strong expression in reactive/activated KupfTcr cells in livers with acute 
cenwilobular necrosis (acetaminophen toxicity) or fairly marked periportal inflammation. However there was 
weak or no expression in fCupffer cells in normal liver or in liver with only mild inflammation or mild to 
moderate lobular hyperplasia/hypemophy. Thus, as in the hing, there was increased expression in 
acivatcd/rcactive cells. 

There was no expression of this molecule in histiocytes/macrophages present in inflamed bowel, 
hyperplastic/reactive tonsil or normal lymph node. The lack of expression in these tissues which all contained 
histiocytic inflammation or resident macrophage populations strongly supports restricted expression to the 
unique macrophage sub.set populations deflned as alveolar macrophage and hepatic KupfTer ceils. However, 
the expression of DNA4S42 16 (SEQ ID NO: 79) spleen or bone marrow was not available for evaluation. 

Human tissues evaluated which had no detectable expression included: Inflanunatory Bowel disease 
(7 patient samples with moderate to severe disease), tonsil with reactive hyperplasia, peripheral lymph node, 
psoriatic skin (2 patient samples with mild to moderate disease), heart, per^heral nerve. Chimp tissues 
evaluated which had no detectable expression included: tongue, stomach, thymus. 

The probes used for the above studies were the following: 
628.pl (SEQ ID NO:212): 

y-GGA TTC TAA TAG GAC TCA CTA TAG GGC CTC CAA GCC CAC ACT GAC AA-3* . 
62S.p2 (SEQ ID NO:213): 

5'-CTA TGA AAT TAA CTC TCA CTA AAG GG A CCT CCA CAT TTC CTG CCA GTA-3* 

DNA4I374: 
IS'9S-077: 

DNA4 1 374 (SEQ ID NO:248) was o^ressed in thymic T lymphocytes 
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Sunmiary: In numerous tissues evaluated there expression was only detected as weak diffuse expression in 
thymic T lyraphocyies. The limited distribution pattern suggests expression by T lymphocytes or cells closely 
associated with T lymphocytes such as antigen presenting cells (dendritic ceil populations, etc), in inflamed 
human tissue with significant lymphocytic inflammation and presence of reactive follicle fonnation 
(inflammatory bowel disease and chronic lymphocytic 

interstiiia! pneumonia/tronchitis) there was no detectable expression in areas which contained significant 
numbcra of T lymphocytes. Tlic tissues tested for which there was no detectable expression included: human 
normal tissues: placenta, lung, spleen, adrenal gland, skin, kidney, eye, liver; 

human diseased tissue: liver disease: chronic hepautis. chronic cholangitis, acme centrilobular necrosis 
(acetaminophen toxicity); Neoplasia (mmor multiblock): osteosarcoma, squamous ceil carcinoma: human fetal 
Ussues: brain, spinal cord, hmg, heart, kidney, axial and limb muscuioskclcion vessels, umbilical cord: non- 
human primate: tongue, thyroid gland, parathyroid gland, stomach, salivary gland. 



20 
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IS98-I2S. 

DNA41374 (SEQ ID NO:248) has low level expression in non-human primate thymus and in human 
tonsil in T lymphocyte specific regions. Tlic limited disiribuiion paucm suggests expression by T lymphocytes 
or cells cl(w«rly associated with T lymphocytes such as amigcn presenting cells (dendritic ceil populations, etch 
In infiamed tissue with significant lymphocytic inflammation and presence of reactive follicle formation 
(inflammatory bowel disease and chronic lymphocytic imcrstitial pneumonia/bronchitis) diere xvas no 
20 detectable expression in areas which likely contam significant numbers of T lymphocytes. 

Inflamed lung: (chronic lymphocytic and granulomatous pneumonitis): weak to negative signal in the 
30 inieistitium compared to the control sense probe. There was weak expression in normal chimp thymus (human 

thymus not available) and in human tonsil. In the latter the expression was predominantly in T lymphocyte 
areas of this structure including the perifollicular marginal zone and in the paracortex. 

There was no detectable cxprcs.«;ion in ihc followmg human tissues: innammatory bowel disease (8 
patient spcciinensi. chronically inflamed and normal lung (6 patient specimens), chronic scIcro.sing nephritis 
(1). chronically and acutely inflamed and cirrhotic liver (10 specimen mulublock), normal and psonattc skin, 
peripheral lymph node (non-reactive). 
The probes used for die above procedures were the following: 
30 4l374.pl (C337.G): ' (SEQ ID NO:306) 

40 5-GGA TTC TAA TAC GAC TCA CTA TAG GGC CTC CAC AGA ACC TCG CCA TCA-j' 

4l374.p2(C337.H): (SEQ ID NO: 307) 

5'.CTA TGA AAT TAA CCC TCA CTA AAG CGA TGG GGC AAG ACT CAC AAG CAGO' 
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IS98^70: 

DNA53517 (SEQ ID NO:255) expression in the normal adult murine hmg was patidiy. with 
expression in a subset of mucosal epithelial ceU in die lat^e ainvay (bronchi/bronchioles). Tlicre is also 
expression within the rare dtsciete cells in the submueosal mterstiiwm adjacent to the large airways, tTwse 
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cells, typically 1-3 within a positive focus, arc adjacent to targe vessels and may represent smooth muscle cells, 
peripheral nerves or Schwann ceils, or lymphatics. 

In the murine adult lung with allergic inflammajtion (eosinophilic, .lyinpfaocyiic vasculitis*, 
bronchiolitis and pneumonitis), there was diffuse strong expression in all mucosal epithelial cells of all of the 
large airways (bronchi/l}ronchto!cs) of the lung. There was also strong expression in discrete cells that 
represent a subset of epithelial cells that line the alveoli; these cells are type II pncuraocyies. There is also 
expression, as in normal luxig, present within rare discrete cells in the submucosal interstitium adjacent to the 
large airways. 

In normal adult murine small and brge intestine, there is strong expression within multifocal few 
discrete single cells that are present in the submucosa. the tunica muscularis and the mesentery. The cells that 
express the signal are almost always associated with ner\'e, vein, artery niads within these .areas. These cells 
are spindle shaped and may be either a peripheral nerves. Schwann cells 

associated with such nerves or some type of support cell associated with vessel or lymphatics. Interestingly, 
there is no expression within identifiable myenteric plcxi thai are present within the mnica muscularis. 

In inflamed large bowel (from an ILIOR KO mouse) the pattern of expression is similar but 
expression level is significanily decreased. 

DNA53715 (SEO ID NO:255. mouse FIZZ-1) was used as a detection probe in ilic following human 
tissues: gastric carcinoma, inflamed lung (3 patients) (vessels, alveoli, large airways and mucous glands), 
aorta, heart placenta and gall bladder. 

Expression of mouse DNA537I5 (SEQ ID NO:255) was present in nonmal mouse lung in large airway 
epithelium and had marked increased expression in inflamed murine lung fairway epithelium, type II alveolar 
pncumocytcs). It was also expressed in discrete cells in the submucosa of the large bowel along vascular 
channels. 

DNA84210 : 

The following probes were used in the in siiu studies indicated below: 
842l0.pl (F-796I9): (SEQ ID NO:3I0) 

5-.GGA TTC TAA TAG GAG TCA CTA TAG GGC GCG GTC GCA GGA CATTCA GTA-3' 
842 10,p2 (F-79620): (SEC) ID NO;3 1 1) 

5'^A TGA AAT TAA CCC TCA CTA AAG GGA ACT CTT TGG GTT CCA GCA CAC-3* 

DNA842I0 (SEQ ID NO:285) is expressed in fetal kidney, primarily in developing glomeruli and 
nibules of the coitical zone and also weakly in fetal lung and spinal cord. There is also expression in stromal 
cells adjacent to developing cartilage and bone. In adult tissues, weak expression ts seen in normal bronchial 
epithelium, in one (adenocarcinoma) of five lung lumors (2 squamous and 3 adenocarcinomas) and in a 
chondrosarcoma. There is possibly expression in the skin and its appendages, however, the section is folded 
and difftcult to evahiate. 

IS99-102: 

152 



SUBSTITUTE SHEET (RULE 26) 



wo 00/53758 



PCTA;S00/0584t 



Expression of DNA84210 (SEQ ID NO:285) in malignani melanoma, lung mmor, colon nimor, cell 
pellet, mouse tissues, fetal tissues. 

Expression of DNA84210 (SEQ ID NO:285) is seen in several adult (neoplastic and non-ncoplasric) 
and feial tissues. As far as normal adult tissues are concerned. DNA84210 (SEQ ID NO:285) is seen in the 
epidennis of skin (mostly in basally located ceils) and in skin appendages, such as hair follicles and seb«:eous 
glands associated with ihcm. Expression is also seen in bronchial epithelium and submucosal bronchial glands. 
In human fetal tissues, expression of DNA84210 (SEQ ID NO:285) is seen in skin and skin appendages, lung, 
rtnai cortex and pancreatic ducts. It is also seen in mesenchymal cells adjacent to developing bone and 
cartilage. There is no hybridization signal seen in mouse embryos. Expression of DNA84210 {SEQ ID 
NO:285) is seen in one of six colorectol adenocarcinomas (weak), 2 of 3 lung adenocarcinomas (one shows 
strong, but very focal expression, one is very weakly positive). 0 of 3 lung squamous cell carcinomas and I of 
I chondrosarcomas (weak). Expression is also seen in 5 of 5 malignant melanomas, the intensity of expression 
ranges from very weak to strong. These sections also demonstrate expression of DNA84210 (SEQ ID NO:28S) 
in normal epidermis and skin appendages. 

EXAMPLE 8 

Use of the PRO DolvDcpiides as a hybridization probe 
The following method describes use of a nucleotide sequence encoding the PRO polypeptides as a 
hybridization probe. 

DNA comprising the coding sequence of full-length or manirc PRO polypeptides is employed as a 
probe to screen for homologous DNAs (.such as those encoding naturally-occurring variants) in Human tissue 
cDNA libraries or human tissue genomic libraries. 

Hybridization and washing of filters containing cither library DNAs is performed under the following 
high stringency conditioas. Hybridization of radiolabeled PRO - derived probe (eg, PRO200. PRO204. 
PR02i:. PR0216. PR0226. PRO240. PR0235: PR0245. PR0172. PR0273. PR0272. PR0332. PR0526. 
PRO70I. PR0361. PR0362, PR0363. PR0364. PR0356. PR0531. PR0533. PRO1083. PR0865. PRO770. 
PR0769. PR0788. PROIIU. PROI007. PROn84. PROI03I. PR01346. PR01155. PRO1250. PROI312. 
PROl 192. PR01246. PROI283. PR0n95. PR01343. PR0I4I8. PR0I387. PROI410. PR019I7. PR01868. 
PRO205. PR021. PR0269. PR0344. PR0333, PR038I. PRO720, PR0866. PRO840, PR0982. PR0836. 
PROl 159. PROI3S8. PR0I325. PR0I338. PROI434. PR04333, PRO4302, PRO4430 or PR05727) to the 
filters is performed in a solution of 50*/o formamide. 5x SSC, 0.1% SDS, 0.1% sodhun pyrophosphate. 50 mM 
sodium phosphate, pH 6.8. 2x Denhardt's solution, and 10% dcxtnm sulfate at 42*C for 20 hours. Washing of 
the filters is performed in an aqueous solution of 0. Ix SSC and 0. 1% SDS at 42*C. 

DNAs having a desired sequence idemiiy with the DNA encoding foU-lcnglh native sequence PRO 
polypeptide can then be identified using standard techniques known in the ait 



EXAMPLE 9 
Expression of th e PRO polypeptide in E. coli 
This example illustrates preparation of an ungiycosylated foim of ihe PRO polypeptides by 

153 



SUBSTITUTE SHEET (RULE 26) 



wo 00/53758 



.PCT/USOO/05841 



recombinant expression in E. coli. 

The DNA sequence encoding the PRO polypeptide is inidally amplified using selected PGR primers. 
The primers should contain restriction enzyme sites which correspond to the restriction enzyme sites on the 
selected expression vector A variety of expression vectors may be employed An example of a suitable vector 
is pBR322 (derived from £. coli: see Bolivar et aL Gene, 2:95 (1977)) which contains genes for ampicillin and 
tetracycline resistance. The vector is digested with restriction en2>'me and dcphosphorylatcd. The PGR 
amplified sequences arc then ligated into the vector. The vector will preferably include sequences which 
encode for on antibiotic resistance gene, a up promoter, a polyhis leader (including the fust six STII codons, 
polyhis sequence, and cntcrokinase cleavage site!, the PRO polypeptide coding region. lambda ttanscriprional 
terminator, and an argU gene. 

The ligation mixmre is then used to transform a selected £. coU strain using the methods described in 
Sambrook et ai. supra, Transformanis arc identified by their ability to grow on LB plates and antibiotic 
resistant colonies arc then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and 
DNA sequencing. 

Selected clones can be grown ovemighi in liquid culmre medium such as LD broth .supplemenicd with 
antibiotics. The overnight culmre may subsequently be u.scd lo Inoculate a larecr scale culture. The cells arc 
then grown to a desired optical dcnKiry. during which the expression promoter is nimed on. 

After culmring the cells for several more hours, the cells can be han'csied by centriftjgaiion. Tl»e cell 
pellet obtained by the ccniriftjgation can be solubilizcd using various agents known in the an. and the 
solubilized PRO polypeptide protein can then be purified using a metal chelating column under conditions that 
allow ti ght binding of the protein. 

The PRO polypeptides may also be expressed in £. coli in a poly-His lagged form, using the following 
procedure. The DNA encoding a PRO polypeptide is initially amplified using selected PCR primers. The 
primers contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected 
expression vector, and other usehil sequences providing for efficient and reliable translation initiation, rapid 
purification on a metal chelation column, and proteolytic removal with enierokinasc. Tlic PCR-ampliticd. 
poly-His lagged sequences are then ligated into an expression vector, which is used to transform an E. coH host 
based on strain 52 (W3l 10 fuhA(ionA) Ion galE rpoHis{htpRts) clpP(lacIq). Transformanis are first grown in 
LB containing 50 mg/ml carbenicillin at 30*C with shaking until an O.D.600 of 3-5 is reached. Cultures are 
then diluted 50-100 fold into CRAP media (prepared by routing 3.57 g (NH4)2S04. 0.71 g sodhim 
ciiTace-2H20, 1.07 g KCI. 5J6 g Difco yeast extract, 5.36 g Sheffield hycase SF in 500 mL water, as well as 
1 10 mM MPOS. pH 7.3. 0.55% (w/v) glucose and 7 mM MgS04) and grown for approximately 20-30 hours at 
30"C with shaking. Samples are removed to verify expression by SDS-PAGE analysis, and the bulk culmre is 
centrifuged to pellet the cells. Cell pellets are frozen until purification and refolding. 

£. coli paste from 0.5 to I L fennentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris. pH 8 buffer. Solid sodium sulfite and sodium tetradiionate is added to make final 
cooceotradotts of O.IM and 0.02 M» respectively, and the solution is stiired ovenught at 4'C. This step results 
in a denatured protein with all cysteine residues blocked by sulfitoliration. The solution is ccntrifiiged at 
40,000 rpm in a Beckman Ultracentifiige for 30 min. The supernatant is diluted with 3-5 volumes of metal 
cheUte column buffer (6 M guanidine. 20 mM Tris, pH 7.4) and filtered through 0.22 micron fUtcrs to clarify. 
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Depending on condition the clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column 
cquUibraied in die metal chelate column buffer. The column is washed with additional buffer containing 50 
mM imidazole (Calbiochem. Uirol grade). pH 7.4. The protein is clutcd with buffer containing 250 mM 
imidazole. Fracdons containing the desired protein was pooled and stored at 4"C. Protein concentration is 
estimated by its absorbance at 280 nm using the calculated extinciton cocfHcient based on its amino acid 
sequence. 

TTie proteins are refolded by diluting sample slowly into freshly prepared refolding buffer consisting of: 
20 mM Tris. pH 8.6. 0.3 M NaCl, 2.5 M urea. 5 mM cysteine. 20 mM glycine and 1 mM EDTA. Refolding 
volumes arc chosen so that die final protein concentration is between 50 to 100 micrograms/mL The refolding 
solution is stirred gendy at 4*C for 12-36 hours. The refolding reacrion is quenched by the addiuon of TFA to 
a fmal concentration of 0.4% (pH of approximately 3). Before further purification of the protein, die solution 
is fUtercd through a 0.22 micron filter and acetonitrile is added to 2-10% fmal concenirarion. TTie refolded 
protein is chromaiographed on a Poros Rl/H reversed phase column using a mobile buffer of 0,1% TFA with 
elution wiih a gradicm of acetonitrile from 10 lo 80%, Aliquois of fractions with A280 absorbance arc 
analyzed on SDS polyacrylamidc gels and fractions comatning homogeneous refolded protein arc pooled. 
Generally, the properly refolded species of most proteins arc cluted at the lowest concentrations of acetonitrile 
since those species are the most compact with their hydrophobic interiors shielded from imcraciion with die 
reversed phase resin. Aggregated species are usually eluted at higher acetonitrile concentrations. In addition 
to resolving misfoldcd forms of proteins from die desired form, die reversed phase step also rj6mo\'es endotoxin 
from the samples. 

Fractions containing die desired folded PRO polypeptide proteins are pooled and die acetonitrile 
removed using a gentle stream of nitrogen directed at the solurion. Proteins arc formulated into 20 mM Hepes. 
pH 6.8 wiUi 0.14 M sodium chloride and 4% mannitol by dialysis or by gel miration using G25 Superfme 
(Phannacia> resins equilibrated in die formulation bulTcr and sterile filtered. 



EXAMPLE 10 
Expression of the PRO o olyneprides in mammalian cells 

This example illustrates preparation of a potentially glycosylated form of die PRO polypeptide in 
recombinant expression in mammalian cells. 

The vector. pRK5 (see EP 307.247, published March 15. 1989), is employed as the expression vector 
Optionally, die PRO DNA is ligated into pRK5 with selected restriction enzymes to allow insertion of die 
respective PRO DNA using ligation methods such as described in Sambrook et al„ sugra. Tlie resulting vector 
is called for example. pRK5-PR0. 

In one embodimem. die selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 
grown to confluence in tissue culmre plates in medium such as DMEM supplemented widi fetal calf scrum and 
optionally, nutrient conqjoncnis and/or antibiotics. About lO^gof diepRK5-PRODNA is mixed with about I 
Jig DNA encoding die VARNA gene [Tldnmuipinya etoL Cett, 31:543 (1982)1 and dissolved in 500 uL of I 
mMTris.Ha 0.1 mM EDTA, 0.227 M CaCIi. To diis mixture is added, dropwisc, 500 mL of 50 mM HEPES 
(pH 7 J5), 280 mM NaCl, 1.5 mM NaPO*. and a ptccipiiaie is albwed to fonn ftir 10 mintucs at 25^. The 
precq)it8te is suspended and added to die 293 cells and allowed to settle for abottt four hours at 37T. The 
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culture medium is aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are 
then washed with serum free medium, fresh medium is added and the ceils are incubated for about 5 days. 

Approximately 24 hours after the tnmsfcctions« the culmre medium is removed and replaced with 
culture medium (alone) or culture medium containing 200 uCi/ml "S-cysteinc and 200 uCi/ral "S-mcihionine. 
After a 12 hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto 
a 15% SDS gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the 
presence of the polypeptide of the invention polypeptide. Tlie culmres containing transfected cells may 
undergo further incubation (in senun free medium) and the medium is tested in selected btoassays. 

In aaaltemanve technique, pRK5-PRO may be introduced into 293 cclb transiently using the dextran 
sulfate mediod described by Somparyrac ci aL Proc. Natl. Acad. ScL. i2:7575 (198 1). 293 cells are grown to 
maximal density in a spinner flask and 700 pg pRKS-PRO is added. The cells are first concentrated from the 
spinner llask by ccnirifugation and washed with PBS. The DNA-dcxiriin precipitate is incubated on the cell 
pellet for four houis. The cells are orated wiih 20% glycerol for 90 seconds, washed with tissue culture 
medium, and re-introduced into the spinner flask coniaining tissue culmre medium. 5 HQfml bovine insulin and 
O.l ug,'ml bovine transferrin. After about (our days, the conditioned media is cenirifuced and filicrcd lo 
remove cells and debris; The sample conuining the expressed polypeptide of the invention can then be 
concentrated and purified by any selected method, such as dialysis and/or column chromatography. 

In another embodiment, the polypeptides of the invention can be expressed in CHO cells. Tlic pRKS- 
PRO can be translcctcd into CHO cells using known reagents such as CaPO* or DEAE-dextran. As described 
above, the cell culmres can be incubated, and the medium replaced with culture meditmi (alone) or medium 
containing a radiolabcl .wch as "S-meihionine. After determining the presence of a polypeptide of the 
invention polypeptide, the culture medium may be replaced with scrum free medium. Preferably. Uic culmres 
are incubated for about 6 days, and then the conditioned medium is harvested. The medium containing the 
expressed polypeptide of ihc invention can then be concentrated and purified by any selected method. 

Epitope-iaggcd polypeptide of the invention may also be expressed in host CHO cells. Tlie DMA 
encoding the desired polypeptide of the invention may be subcloncd out of the pRK5 vector. Tlic subclone 
insert can undergo PCR to fuse in frame with a selected epitope lag such as a poly-his tag into a Daculovirus 
expression vector. Tlic poly-his tagged polypeptide of the invention insert can then be subcloncd into a SV40 
driven vector coniaining a selection marker .such as DHFR for selection of stable clones. Finally, the CHO 
cells can be iransfected (as described above) widi the 8740 driven vector. Labeling may be performed, as 
described above, to verify expression. The culture medium coniaining the expressed poly-His tagged 
polypeptide of the invention can then be concentrated and purified by any selected method, such as by Ni'*- 
chelate affinity chromatography. 
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EXAMPLE II 
Expression of PRO in Yeast 
The following method describes recorabinam expression of PRO in yeast. 

Rret, yeast expression vcctois arc consinictcd for intracellular production or secretion of the PRO 
polypeptide from the ADH2/GAPDH promoter. DNA encoding a polypeptide of the invention and die 
promoter is inserted into suitable restriction enzyme siies in the selected plasmid to direct intracellular 
expression of die PRO. For secretion, DNA encoding die PRO can be cloned into die selected plasmid. 
logcdicr with DMA encoding die ADH2/GAPDH promoter, a native sequence PRO signal peptide or odier 
Rianunalion signal peptide, or. for example, a yeast alpha- factor or invertase secretory signal/leader sequence, 
and linker sequences (if needed) for expression of die polypeptide of the invention. 

Yeait cells, such as yeast siram ABliO. can dien be transformed with die expression plasmids 
dcscfibcd above . and culnired in selected fermentation media. The transformed yeast supcmatants can be 
analyzed by precipitation with 10% trichloroacetic acid and separation by SDS-PACE, followed by staining of 
die gels with Coomasste Blue stain. 

Recombinant PRO can subsequently be isolated and purified by removing ihc yeast cells from the 
fcmieniaiion medium by ccnirifugaiion and then concentrating the medium using selected cartridge filicre. The 
conceniraie containing the polypeptide uf die invention may further be purified using selected column 
chromatography resins. 

EXAMPLE 12 
Expression of PRO in Baculovims-lnfcctcd Insect Cells 

The following mcdiod describes recombinant expression of PRO in Baculovims-infccted insect cells. 

The sequence coding for PRO is lused upstream of an epitope tag contained within a baculovirus 
expression vector. Such epitope tags include poly^his tags and immunoglobulin lags (like Fc regions of IgG). 
A variety of plasmids may be employed, including plasmids derived bom commercially available plasmids 
such as pVLI393 fNovagcn). Briefly, the sequence encoding a polypeptide of the imxntion or the desired 
portion of the coding sequence of the DNA encoding a PRO polypeptide (such as the sequence encoding the 
extracellular domain of a transmembrane protein or the sequence encoding die mamre protein if die protein is 
cxtraccllularl is ampHGed by PGR widi primers complementary to die 5' and y regions. The 5* primer may 
incorporate Hanking (selected) restriction cnz>Tnc sites. The product is then digested widi diosc selected 
restriction enemies and subcloned into the expression vector. 

Recombinam baculovirus is generated by co-txansfecting die above plasmid and BaculoCold^ virus 
DNA (Pharmingen) into Spodopiera /htgiperda ("519") cells (ATCC CRL 17U) usiiig Upofectin 
(commercially available from GIBCO-BRL). After 4 - 5 days of incubation at die released viruses are 
harvested and used for fimher ampUfications. Viral infection and protein expression are performed as 
described by OTlcilley et at. Baculovirm expression veaors: A Laboratory AfartuaL Oxford: Oxfoid 
Univeisity Press (1994). 

Expressed poly-his tagged polypeptide of die invention can dien be purified, for example, by Ni**- 
chelate affinity chromatography as foUows. Extracts are prepared from recombinant viius-infcctcd SB ceUs as 
described by Rupea ei aL Nature. 362:175.179 (1993). Briefly. SO oeUs are washed. lesuspended in 
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sonicatton buffer (25 raL Hcpcs. pH 7.9: 12.5 raM MgClj; 0.1 mM EDTv\; 10% glycerol; 0.1% NP-40; 0.4 M 
KCl). and sonicaied twice for 20 seconds on ice. The sonicates are cleared by centriftigation. and the 
supernatant is diluted 50-fold in loading buffer (50 raM phosphate, 300 mM NaCl 10% glycerol. pH 7.8) and 
filtered through a 0.45 um filter. A Ni^*-NTA agarose column (commercially , available from Qiagcn) is 
5 prepared with a bed volume of S mL. washed with 25 mL of water and equilibrated with 25 mL of loading 
buffer. The filtered cell extract is loaded onto the column at 0.5 mL per minute. The column is washed to 
baseline Am ^vith loading buffer, at which point fraction collection is started. Next, the column is washed with 
a secondary wash buffer (50 mM phosphate: 300 mM NaCl. 10% glyceroL pH 6.0). which duics 
^5 nonspecifically bound protein. After reaching A2J9 baseline again, the column is developed with a 0 to 500 

to mM Imidazole gradient in the secondaiy wash buffer. One mL fractions are collected and analyzed by SDS- 
PAGE and silver staining or Western blot with Ni'^-IsTTA-conjugatcd to alkaline phosphatase (Qiagen). 
Fractions containing the eluted Hisnrtagged- polypeptide of the invention are pooled and dialyzed against 
loading buffer. 

Alternatively, purification of the IgG lagged (or Fc tagged) PRO polypeptide can be performed usmg 
1 5 known chromatography techniques, including for instance. Protein A or protein G column chromatocniphy. 
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EXAMPLE 13 

25 Preparation of Antibodies that Bind PRO 

This example illustrates preparation of monoclonal antibodies which can specifically bind the 
20 polypepiidcsof the invention. 

Techniques for producing the monoclonal antibodies arc known in the art and are described, for 
instance, in Goding, supra. . Immunogcns that may be employed include the purified polypeptide of the 
invention itself. fu.sion proteins containing the respective polypeptide of the invention, and cells 
expressing recombinant polypeptide of the invention on the cell surface. Selection of the immunogen can be 
25 made by the skilled anison without undue experimentation. 

Mice, such as Qaib/c. arc immunized with the polypeptide of the invention iixununogen emulsified in 
35 complete Freund'.s adjuvant and injected subcutaneously or intnq)eriioneaIly in an amount from 1-100 

micrograms. Alternatively, the immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical 
Research. Hamilton. MT) and injected into the animal's hind foot pads. The inununized mice are then boosted 
30 10 to 12 days later with additional immunogen emulsified in the selected adjuvant Thereafter, for several 
^ weeks, the mice may also be boosted with additional immunization injcctioas. Semm samples may be 

periodically obtained from the mice by retro>orbital bleeding for testing in ELISA assays to detect antibodies 
specific to the respective polypeptide of the invention. 

After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected 
35 with a final intravenous injection of the respective polypeptide of the inventioa Three to four days later, the 
mice are sacrificed and the spleen cells are harvested. The spleen cells are then fused (using 35% polyethylene 
glycol) to a selected murine myeloma cell line such as P3X63AgU.l, available.from ATCC, No. CRL 1597. 
The fusions generate hybridonia cells which can then be plated in 96 well tissue culture plates containing HAT 
(hypoxanthine, aminopterio, and thymidine) medhun to inhibit pioUlbation of noD-fiised cells, myetoms 
SO 40 hybrids, and spleen cell hybixds. 
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The hybhdoma cells are screened in an ELESA for reactivity against the rcspcciive polypeptide of the 
invention. Determination of "positive** hybridoma cells secreting the desired monoclonal antibodies against the 
polypeptides of the invention is within the skill in the art. 

The positive hybridoma ceils can be injected intraperitoneally into syngeneic Balb/c mice to produce 
ascites containing the anti>PRO200, anti<PR02H anti-PR02I2, anti-PR0216. aati-PR0226. aau-PRO240, 
ami-PR0235. anti-PR0245. anti-PR0172, anti-PR0273. anii-PR0272. anii-PR0332. anti-PR0526, anti- 
PRO701, anti-PR036I. anti-PR0362. anti-PR0363. anti.PR0364. anti-PR0356, ami-PR0531. anti-PR0533, 
anti-PRO1083. anU-PR0865, anii-PRO770. anii-PR0769, anii-PR0788. anu-PROIlM. anti-PROl007. ami- 
PROn84, anti.PROI031, anti-PR01346. ami-PROl 155, anii-PROl250. ami-PR01312, anU-PR01192. anii- 
PR01246» anti-PR01283. anti-PROl 195. ami-PR01343. anii-PROl418, anti-PR01387. anti-PR01410. anU- 
PROI917. anti-PR01868. anii-PRO205. anti-PR021. and.PR0269, 3nti-PR0344. anii-PR0333. anii-PR0381, 
anti-PRO720. anii-PR0866. anii-PRO840. ami.PR0982, antj-PR0836, anii-PR01159, anii-PROl358, anli- 
PRQI325. anti-PROI338. anti-PR01434, anii.PR04333, anU-PRO4302, anii-PRO4430 or anti-PR05727 
monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue culnire flasks or roller 
bottles. Purincaiion of the monoclonal antibodies produced in the ascites can be accomplished using 
ammonium sulfate precipitation, followed by gel exclusion chromatography. Altemaiivcly. affmity 
chromatography based upon binding of antibody lo protein A or protein G can be employed. 

Detwsit of Material 

The following materials have been deposited with the American Type Culftirc Collection. 10801 
University Blvd.. Manassas. VA 201 10-2209. USA (ATCC): 



Material 


UNO 


PRO 


ATCC# 


ATCC Deposit Date 


DNA29I0M276 


174 


200 


209653 


March 5. 1998 


DNA30871-1I57 


178 


204 


209380 


October 16. 1997 


DNA30942.n34 


186 


212 


209254 


September 16. 1997 


DNA33087-1158 


190 


:i6 


209381 


October 16, 1997 


DNA33460.1I66 


200 


226 


209376 


October 16. 1997 


DNA34387-II33 


214 


240 


209260 


September 16, 1997 


DNA35558-1I67 


209 


235 


209374 


October 16. 1997 


DNA35638-n4U? 


219 


245 


209265 


September 16. 1997 


DNA3S9I6-n6h 


146 


172 


209419 


October 28. 1997 


DNA39523-n92 


240 


273 


209424 


October 31. 1997 


DNA40620-tl83 ^ 


239 


272 


209388 


October 17. 1997 


DNA40982.1235 


293 


332 


209433 


November 17. 1997 


DNA44184-1319 


330 


326 


209704 


March 26, 1998 


DNA44205-I285 


365 


701 


20m0 


March 31, 1998 


DNA454tO-1250 


3]6 


361 


209621 


FdmiaiyS. 1998 


DNA45416>I25U 


317 


362 


209620 


FdiniafyS. 1998 


DNA45419-1252 


318 


363 


209616 


Fdmiaiy5. 1998 
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DNA47365-1206 


319 


364 


DNA47470-1 130 


313 


356 


DNA483 14-1320 


332 


53! 


DNA49435-1219 


334 


533 


DNA50921-14S& 


540 


1083 


DNA53974-1401 


434 


865 




•tuo 


77ft 




•HI/ 


7/50 

/oy 






'7BS 
/55 




337 


U 14 


UN A3 / OvU- 1 J74 


491 


1007 


DNA39220-ISi4 


598 


1184 


DNA59294-I38I 


S16 


1031 


DNA59 776- 1600 


701 


1346 


DNA59849-I504 


585 


.1155 


DNA60775-1532 


633 


1250 


DNAol87j-l574 


678 


1312 


DNA628i4-l52I 


606 


1192 


DNA64885-I529 


630 


1246 


DNAo54u4-I55l 


653 


1283 


t\KI A J 1 ^ 1 ? 

DN A034 1 2- 1 323 


608 


1195 


UN A 66675- 1 587 


698 


1343 


L/NAOooo4« 1 blv 


732 


!4t8 


UN AOoo / 2- 1 o2U 


T2J, 


1387 




1 La 


1 J m 

iH lU 




Vw 


1 Q 1 T 






1 oOll 




179 


205 


UN A3 66 J 0- 1 U36 


21 


21 


DNA38260.1 180 


236 


269 


DNA40592-1242 


303 


344 


DNA4I374-1312 


294 


333 


DNA44I94-1317 


322 


381 


DNA53517-1366 


388 


720 


DNA53971-1359 


435 


866 


DNA53987.1438 


433 


840 


DNA57700-14D8 


483 


982 


DNA59620-1463 


545 


836 


DNA60627.1508 


589 


1159 


DNA64890.1612 


707 


1358 



209436 


November 7; 1997 


209422 


October 28« 1997 


209702 


March 26. 1998 


209480 


November 2 1 1997 


209859 


May 12 1998 


209774 


Anrit 14 1998 


20980! 


Anril 7') TQQ5I 
/VpTlI XJ, I77O 


^uyou2 


A«mI 0^ 




iviay 0, 1 770 


*UyW3 


May 27, lyys 


^uyy3u 


June 9, 1998 


2uyyo2 


1 ^_ f\ inn A 

June 9, 1998 


209866 


May 14, 1998 


203128 


August 18. 1998 


209986 


June 16. 1998 


203173 


September 1. 1998 


203132 


August 18. 1998 


203093 


August 4. 1998 


203457 


November 3. 1998 


203244 


September 9. 1998 


203094 


August 4. 1998 


^UJ2o2 


September 22, 1998 




September 22. 1998 




August 23. 1998 




ocpicmber IVyo 


203573 


January 12. ivyy 




Uecemt>er22. 1998 




March 7 7fW) 


209456 


NAV»mhi>r 17 10Q7 


209397 


October 17. 1997 


209492 


November 21. 1997 


209808 


April 28. 1998 


209802 


April 23, 1998 


209750 


April 7, 1998 


209858 


May 12, 1998 


203583 


January 12, 1999 


209989 


June 16. 1998 


203092 


Aagiist4.1998 


203i31 


August 18. 1998 
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DNA66659-I593 


68S 


1325 


203269 


Scpi(3nber22, 1998 


DNA66667.I596 


693 


1338 


203267 


September 22. 1998 


DNA688 1 8-2536 


739 


1434 


203657 


February 9, 1999 


DNA84210-2576 


1888 


4333 


203818 


March 2. 1999 


DNA92218-2554 


1866 


4302 


203834 


Much 9, 1999 


DNA96878-2626 


1947 


4430 


23.PTA 


May 5. 1999 


DNA98853-1739 


2448 


5727 


203906 


April 6, 1999 



These deposits was made under the provisions of the Budapest Treaty on the Inicmational 
Recognition of the Deposit of Microorganisms for the Purpose of Patent Proccdujc and the Regulations 
thereunder (Budapest Treaty). This assures maintenance of a viable culnirc of the deposit for 30 years from the 
date of dqDosit. The deposit will be made available by ATCC under the terms of the Budapest Treaty, and 
subject to an agreement between Gencntcch. Inc. and ATCC, which assures permanent and unrestricted 
availability of the progeny of the culture of the deposit to the public upon issuance of the pertinent U.S. patent 
or upon layiny open to ihe public of any U.S. or forcien patent application, whichever comes first, and assures 
availability of the progeny to one deicnmincd by the U.S. Commissioner of Patents and Trademarks to be 
entitled thereto according to 35 USC 122 and the Commissioner's rules pursuant thereto < including 37 CFR 
1.14 with panicular reference to 886 OG 63B). 

The assignee of the prejtcnt application has agreed that if a culnire of the materials on deposit should 
die or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced 
on notification with another of the same. Availability of the deposited material is not to be construed as a 
license to practice the invention in contravention of the rights granted under the authority of any govcmmem in 
accordance with its patent laws. 

The foregoing written .specification is considered to be sufficient to enable one skilled in the art to 
practice ihc invention. The present invention is not to be limited in scope by the consimct deposited, since the 
deposited embodiment \s intended as a siinglc illusuation of certain aspects of ihc invention and any constructs 
that are ftmctionally equivalent are within ihc scope of this invention. Tlic deposit of material herein does not 
constinite an admission that the wrincn description herein contained is inadequate to enable the practice of any 
aspect of the invention, including the best mode thereof, nor is it to be construed as limiting the scope of the 
claims to the specific illustrations that it represents. Indeed, various modifications of the invention in addition 
to diose shown and described herein will become apparent to those skilled in the art from the foregoing 
description and fall within the scope of the appended claims. 
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What is claimed: 

1. A composition useful for the treatmcm of immune related diseases, comprising a PRO200. 
PRO204. PR0212. PR02I6, PR0226. PRO240. PR0235. PR0245. PR0172, PR0273. PR0272, PR0332, 
PR0526, PRO70U PR036U PR0362» PR0363, PR0364. PR0356, PR053L PR0533. PRO1083. PR0865, 
PRO770, PR0769, PR0788» PR01U4. PRO1007, PROn84, PRO103L PR01346, PROIISS, PROI250, 
PROl312.PROil92, PROU46, PR01283, PROM95. PROI343. PROI418. PR01387, PROI410. PR01917. 
PROI868. PRO205. PR02J. PR0269, PR0344. PR0333. PR038K PRO720, PR0866. PRO840, PR0982. 
PR0836. PR01 159. PR01358» PROU25, PROI338. PR01434. PR04333, PRO4302. PRO4430 or PR05727 
polypeptide, agonist or fragment thereof and a carrier or cxcipicnu having die properties of: 

(a) increasing infiltration of inflammatory cells into a tissue of a manunai in need thereof; 

(b) sdmulating or enhancing an immune response in a mammal in need thereof, or 

(c) increasing the proliferation of T-lyraphocytes in a mammal in need thereof in response to an 
antigen. 

2. Tlie composiiion of claim I comprising an effective amount of a PRO200. PRO204. 
PR0212. PR0216. PR0226, PRO240. PR0235. PR0245. PROI72. PR0273. PR0272. PR0332. PR0526. 
PRO701. PR0361. PR0362, PR0363. PR0364. PR0356. PR053I, PR0533. PRO1083. PR0865. PRO770. 
PR0769. PR0788. PROI 1 14, PRO1007, PROn84. PRO103I. PROI346. PROn55. PRO1250. PR013I2. 
PRO! 192. PR01246, PROI283. PROI 195, PR01343. PROI4I8, PROI387, PROI410. PR01917. PROI868. 
PRO205. PR02I, PR0269. PR0344. PR0333. PR0381. PRO720. PR0866. PR084a PR0982. PR0836. 
PR01159. PR01358, PROU25. PRO 1338. PR01434. PR04333. PRO4302. PRO4430 or PR05727 
polypeptide, agonist antagonist or fragment thereof. 

3. The composition of claim 2 further comprising a growth inhibitory agent, cytotoxic agent or 
chemotherapeuiic agent. 

4. Use of a PRO200. PRO204. PR0212. PR0216, PR0226. PRO240. PR0235. PR0245. 
PR0172. PR0273. PR0272. PR0332, PR0526. PRO701. PR0361. PR0362. PR0363. PR0364. PR0356. 
PR053K PR0533, PROI083, PR0865. PRO770, PR0769, PR0788. PROllH. PROI007. PROI 184. 
PRO1031. PR01346. PROI 155. PROI250. PROI3I2, PROI 192, PR01246, PR012S3, PROI 195. PR01343, 
PR014I8. PR01387. PROI4I0. PROI917. PR01868, PRO205. PR02I. PR0269, PR0344. PR0333, 
PR038I. PRO720, PR0866. PRO840. PR0982, PR0836. PR01159. PR01358. PROI325, PR0I338. 
PROJ434. PR04333. PRO4302. PRO4430 or PR05727 polypeptide, agonist or a fragment thereof to prepare 
a composition having the properties of: 

(a) increasing infiltration of inflammatory cells into a tissue of a mammal in need ihcieof, 

(b) stimulating or enhancing an immune re^nse in a mammal in need thereof, or 

<c) increasing die protiferatton of T-lymphocytcs in a mammal in need diereof in response to an 
aot^en. 

5. TTic nse of claims 4 comprising an effective amount of a PRQ200. PRO204, PR0212. 
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PR0216, PR0226. PRO240, PR0235. PR0245, PR0172, PR0273, PR0272. PR0332. PR0526. PRO701. 
PR0361, PR0362. PR0363, PR0364. PR0356, PR0531. PR0533, PRO1083. PR0865, PRO770, PR0769. 
PR0788, PR011I4. PRO1007, PROn84, PRO103I. PR01346, PROn55. PRO1250, PR01312, PROU92. 
PR01246, PR01283, PROn95. PR01343. PR01418, PR01387, PRO1410, PR019I7» PR01868. PRO205. 
5 PR021, PR0269. PR0344. PR0333, PR0381. PRO720, PR0866, PRO840, PR0982; PR0836. PROJ 159, 
PR01358. PR01325, PR0133S, PROI434. PR04333, PR043b2, PRO4430, PR05727 polypeptide agonisi, 
antagonist or fragment thereof. 

15 6. The oompositton of claim 2 further comprising a growth inhibitory agent, cytotoxic agent or 

to chemotherapeutic agent. 

7. A method of treating an immune reiated disorder, such as a T cell mediated disorder, in a 
mammal in need thereof, comprising administering to ihe mammal an effective amount of a PRO200. PRO204. 
PR0212. PR0216, PR0226, PRO240, PR023S, PR0245. PR0172. PR0273. PR0272, PR0332. PR0526. 

15 PRO70I. PR0361. PR0362. PR0363. PR0364. PR0356. PR053I. PR0533. PRO1083. PR0865. PRO770. 
PR0769. PR0788. PROIIU. PRO1007. PROI184. PRO1031. PR01346. PROIISS. PRO1250. PR01312. 
PR01192. PROI246. PROI283. PROn95, PR01343. PR01418. PR01387. PROHIO, PR01917. PR01868. 
25 PRO205. PR02I. PR0269. PR0344, PR0333. PR038I. PRO720. PR0866. PRO840. PR0982. PR0836. 

PRO! 1 59. PR01358, PROI325. PROn38, PR01434, PR04333, PRO4302, PRO4430 or PR05727 
20 polypeptide, an agonist antibody thereof, an antagonist antibody thereto, or a fragment ihcreot 

8, The method of claim 7, wherein the disorder is selected from systemic lupus crythematosis, 
rheumatoid anhritis. osteoarthritis, juvenile chronic arthritis, spondyloarthropathies, systemic sclerosis, 
idiopathic inflammatory myopathies. Sjogren*s syndrome. sy.<(temic vasculitis* sarcoidosis, autoimmune 

25 hemolyiic anemia, autoimmune thrombocytopenia, thyroiditis, diabetes mellitus. immune-mediated renal 
disease, dcmyelinaiing diseases of the central and peripheral nervous systems such as multiple sclerosis, 
idiopathic demyeltnating polyneuropathy or Guillain-Barte syndrome, and chronic inflammatory 
demyetinating polyneuropathy, hepatobiliary diseases such as infectious, auioimmimc chronic active hepatitis, 
primary biliary cirrhosis, granulomatous hepatitis, and sclerosing cholangitis, inflammatory bowel disease, 

30 gluten-sensitive enteropathy, and Whipple's disease, autoimmune or immune-mediated skin diseases including 
^ bullous skin diseases, erythema multiforme and contact dermatitis, psoriasis, allergic diseases such as asthma, 

allergic rhinitis, atopic dermatitis, food hypersensitivity and urticaria, immtmologic diseases of the Itmg such as 
eosinophilic pneumonias, idiopathic pulmonaxy fibrosis and hypersensitivity pneumonitis, transplantation 
associated diseases inchiding graft rQection and graft -vcxsus-host-disease. 



45 



35 



9. The composition or use of any of the preceding claims, wherein the agonist or antagonist is a 
monoclonal antibody. 



10. The composition or use of any of the preceding claims, wfaereia the agonist or antagonist is 
50 40 an antibody fragment or a single-chatD amibody. 
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M. . The composition or use of claims 9 or 10, wherein the anUbody has oonfauman 
complememarity dctcnnining region (CDR) residues and human framework region (FR) residues. 

12. A method for determining die presence of a PRO200. PRO204. PR0212, PR0216, PR0226, 
PRO240. PR0235. PR0245, PR0172, PR0273, PR0272, PR;0332. PR0526. PR070I. PR036i. PR0362, 
PR0363. PR0364. PR0356, PR053I. PR0533. PRO1083. PR0865. PRO770, PR0769, PR0788, PR01114. 
PRO1007. PROl 184, PROI031. PR01346, PROI135. PRO1250, PR013I2. PR01192. PR01246, PR01283. 
PR01I95, PR01343. PR014I8, PR01387. PRO14I0. PR019I7, PR01868, PRO205. PR02I. PR0269, 
PR0344. PR0333. PR0381, PRO720, PR0866, PRO840, PR0982, PR0836, PROI 159. PR01358, PR01325. 
PR01338. PROI434. PR04333, PRO4302, PRO4430, PR05727 polypepridc. comprising exposing a cell 
suspected of containing the polypeptide to an anti- PRO200, ami-PRO204, anti-PR02!2, anti-PR0216, ami- 
PRQ226. anii-PRO240, anti-PR0235. anii-PR0245, anti-PR0172. anti-PR0273. anii-PR0272, anii-PR0332. 
ami-PR0526. anii-PRO70I. anti-PR036I. anti-PR0362. anu-PR0363. anii.PR0364. anii.PR0356. anii- 
PR0531. anti-PROS33. anii.PROI083. anii.PR0865. anii-PRO770. anii-PR0769. anii-PR0788. anti- 
PROl 1 14. anii-PROI007. ami-PROl 184. anii-PRO1031. anii-PROI346. anii-PROUSS. am!-PRO!250, anii- 
PR013I2. amI-PROl 192, anii-PR01246. anti.PR01283. anii-PROl 195. ami-PR01343. anii-PROI4l8. anii- 
PROi3S7. anii-PROUIO. anii-PR019l7. anii-PROI868. anii-PRO205, anu-PR021. anti-PR0269, anti- 
PR0344. anii.PR0333. anti-PR0381, ami.PRO720. anu.PR0866. anu.PRO840, anU-PR0982. anti-PR0836. 
ami.PROI159. anU-PROI358. anli-PROI325. anti-PROI338. anii-PROU34. anti-PR04333. anii-PRO4302, 
anii-PRO4430, anti-PR05727 anubody. respecrivcly, and determining binding of the antibody to the ceil. 

13. A method of diagnosing an immune related disease in a mammaL comprising detecting iJie 
level of expression of a gene encoding a PRO200. PR02(M. PR0212. PR0216. PR0226. PRO240. PR0235, 
PR0245. PROI72. PR0273, PR0272. PR0332. PR0526. PRO70I. PR036L PR0362. PR0363. PR0364. 
PR0356. PR053I. PR0533. PRO1083. PR0865. PRO770, PR0769. PR0788. PROl 114. PRO1007. 
PROn84. PRO103I. PR01346. PROl 155. PRO1250. PR01312. PROl 192. PR01246. PROI283, PR01195, 
PROI343. PR0I418. PR01387. PRO1410. PR01917, PR01868. PRO205. PR021. PR0269, PR0344. 
PR0333. PR0381, PRO720. PR0866. PRO840. PR0982. PR0836. PROl 159, PR01358, PR01325. 
PR0I338. PROI434. PR04333. PRO4302, PRO4430 or PR05727 polypeptide (a) in a test sample of tissue 
cells obtained .from the mammal, and (b) in a control sample of known noraial tissue cells of the same cell 
type, wherein a higher or lower expression level in the test sample as compared to the control indicates the 
presence of immune related disease m the mammal from which the test tissue cells were obtained. 

14. A method of diagnosing an immune related disease in a manunal, comprising (a) contacting 
an anti.PRO200, anti.PR0204. anti-PR0212, anti-PR02!6, anti-PR0226, anti.PRO240, aati-PR0235, ami- 
PR0245. anU-PROl72, anti-PR0273, ami.PRQ272. anii-PR0332, anri.PR0526. anti-PRO701. anti-PR0361, 
anti.PR0362, ant2-PR03fi3, ami-PR0364. anii-PR0356. anti-PR0531, attti.PR0533. anti-PRO1083, anti- 
PR0865, antirPRO770» anti-PR0769. ami-PR0788, aati-PR0in4. ami-PRO1007, anri-PR01I84. ami- 
PROI031, ami-PR01346, anti-PROI155, anti.PROl250, anti-PR0ni2, anti-PR01!92, anti-PR01246, ami- 
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PROI283. anti-PROn95» anii-PROl343. anti-PROl4l8. ami-PR01387. anii-PROUlO. aau-PROl917. anii- 
PR01868, anti-PRO205, anri-PR02l, ami-PR0269. .anti-PR0344, aiiti-PR0333. anri-PR0381. anii-PRO720, 
anti-PR0866. anti-PRO840. ami.PR0982, anii-PR0836. anti-PROI 159, anti-PROl358, and-PROI325, ami- 
PRO! 338, anri-PR01434, anU-PR04333. anti-PRO4302. ami-PRO4430 or anti-PR05727 antibody with a test 
sample of tissue cells obtained from the mammal, and (b) delecting the formation of a complex between the 
antibody and die polypeptide in the test sample. 



15. An inunune rcbted disease diagnostic kit. comprising an and-PRO200, anii-PRO204, anti- 
15 PR02 1 2. anti-PR02 1 6. anti-PR0226. anti-PRO240, anii-PR0235, anti-PR024S, anii-PRO 1 72, anti-PR0273. 

10 anii-PR0272, ami-PR0332. anti-PR0526, anti-PRO701. anii-PR036l. aiiii-PR0362, ami-PR0363, anti- 
PR0364. anti-PR0356. anii-PR053l, anti-PR0533. aftii-PRO1083. anii-PR0865, anti-PRO770, anti-PR0769, 
anti-PR0788. anti-PROI 114. anti-PROI 007. anti-PROn84. and-PRO!031. anti-PROI 346. anti-PROI 155. 
anti-PROl250, anti-PROI3l2, anti-PROI 192, anti-PR01246. ami-PROl283, anti-PROn95, anti-PROl343, 
anli-PROl4l8, anti-PROI387. anti-PROl4IO. ami-PROI9l7. anii-PR01868. anti-PRO205. anii-PR02I, anti- 
15 PR0269. anti-PR0344. anii-PR0333. anti-PR038l. anti-PRO720. anli-PR0866. anti-PRO840. anti-PR0982. 
anti-PR0836. ami-PROU59. anli-PROl358. ami-PROl325. anti-PR01338. anti-PR01434. anti.PR04333, 
anti-PRO4302, anti-PRO4430 or anti-PR05727 antibody or fragment thereof and a carrier in suitable 
25 packaging. 

20 16. The kit of claim 15, further comprising instructions for using the antibody lo detect a 

PRO200. PRO204. PR02I2. PR0216, PR0226. PRO240. PRp235, PR0245, PR0172, PR0273. PR0272, 
PR0332. PR0526. PRO70I. PR0361. PR0362, PR0363, PR0364. PR0356, PR053K PRb533, PRO 1083. 
PR0865, PRO770. PR0769. PR0788, PROI114. PRO1007. PROn84, PRO103I. PR01346. PROU55. 
PROI250. PR013I2. PRO! 192. PR01246, PR012S3. PROl 195. PR01343, PR01418. PROU87. PRO1410. 

25 PR01917, PR01868. PRO205. PR02I. PR0269. PR0344. PR0333. PR038!. PRO720. PR0866. PRO840. 
PR0982, PR0836. PROl 159. PR01358. PR01325. PR01338. PROI434. PR04333. PRO4302. PRO4430 or 
35 PR05727 polypeptide. 

17. An atticte of manufacture, comprising: 
30 a container: 

an instruction on the container, and 

a composition comprising an active agent contained within the containen wherein the composition is 
effeetive for inhibiting or reducing an immtme re^onse in a mammal, the instniction on the container indicates 
that the composition can be used for trcadng an immune related disease, and the active agent in die 
35 composition is an agent iiihibitmg the expression and/or activity of o PRO200. PRO204. PR0212. PR0216, 
PR0226. PRO240. PR0235, PR0245. PR0172. PR0273, PR0272, PR0332, PR0526, PRO701. PR036I. 
PR0362. PR0363. PR0364. PR0356. PR0531. PR0533. PRO1083. PR0865, PRO770, PR0769, PR0788, 
PROl 1 14, PRO1007. PROl 184, PRO1031. PRpi346, PROl 155, PROl25b, PR01312. PROl 192, PR01246. 
PROI283, PROl 195, PR01343, PROI4I8, PR01387, PROI410. PROWH, PR01868, PRO205. PR021, 
50 40 PR0269. PR0344. PR0333. PR038 U PRO720, PR0866, PRO840» PR0982. PR0836, PROl 159, PRpi358. 
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PR01325, PR01338, PROI434, PR04333. PRO4302. PRO4430 or PR05727 polypeptide. 

18. The article of raanulacture of claim 17 wherein said active agent is an anti-PRO200^ and- 
PRO204. anu-PR0212. anti-PR0216, anu-PR0226, anu.PRO240, anti-PR0235, ami.PR0245, anu-PR0172. 
anii.PR0273. anii-PR0272, anU-PR0332, anti-PR0526, anti-PRO70l, anti-PR0361. anti-PR0362, and- 
PR0363. anti-PR0364. anri-PR0356, anu-PR053 1. anti-PR0533. ana-PRO1083, ana-PR0865, and-PROTZO, 
anti.PR0769. ami-PR0788, ami-PROllU, ami-PROl007, anii-PROll84, anu-PRO1031» anii.PROI346. 
anti-PROI155..anti-PRO1250. anii-PROI3I2. anu.PROU92, anu-PROl246. anu-PR01283. anU.PROU95. 
and-PROl343. anU-PR01418, anti-PROl387, and-PROl410, aaii-PR019l7, and-PROI868, and*PRO205, 
anri-PR021, anti-PR0269. ami.PR0344. ami.PR0333, anti-PR038I. anii-PRO720, anu.PROS66. and. 
PRO840, and-PR0982. and-PR0836. anu-PROn59, anu.PR01358, ami.PR01325. and.PR01338. and- 
PROI 434. and-PR04333, ami-PRO4302. and-PRO4430 or and-PR05727 antibody. 

19. A mcdiod for identifying a compound capable of inhibiting the expression or activity of a 
PRO200. PRO204. PR02I2. PR0216. PR0226. PRO240. PR0235, PR0243. PR0172. PR0273. PR0272. 
PR0332. PR0526. PRO701. PR036I, PR0362. PR0363. PR0364. PR0356. PR0531. PR0533. PRO1083, 
PR0865. PRO770. PR0769. PR0788, PROM 14. PRO1007. PROn84. PRO1031. PR01346. PROI 155. 
PROI250. PROI3I2. PROn92. PR01246. PR012S3. PROI 195, PR01343. PRQI418. PROI387. PROI4I0. 
PR01917. PR01868. PRO205. PR02I. PR0269. PR0344. PR0333. PR03S1. PRO720. PR0866. PRO840. 
PR0982. PR0836. PROI 159. PR01358, PR01325. PROI338, PR01434. PR04333. PRO4302, PRO4430.or 
PR05727 polypcpiide, comprising contacting a candidate compound widi the polypeptide tmder conditions and 
for a dme suificteni lo allow these two components to interact. 

20. The method of claim 19. wherein the candidate compound or the PRO200. PRO204, 
PR0212. PR0216. PR0226. PRO240, PR0235. PR0245. PR0172. PR0273. PR0272. PR0332, PR0526, 
PRO701. PR036I. PR0362. PR0363. PR03(J4. PR0356. PR053I. PR0533. PROI083. PR0865. PRO770. 
PR0769. PR0788. PR01I14, PRO1007. PR01184. PRO1031. PR01346. PROn55. PRO1250. PROI312: 
PROI 192. PROI246. PR01283, PROI 195. PR01343, PROMI8, PROI387. PROHIO. PR019I7. PROI868. 
PRO205. PR021. PR0269. PR0344, PR0333. PR0381. PRO720. PR0866, PRO840, PR0982, PR0836. 
PROI 159. PR01358, PR01325. PR01338. PR01434, PR04333, PRO4302, PRO4430 or PR05727 
polypeptide is immobilized on a solid support. 

21. :v The method of claiim 20. wherein the non-immobilized componem carries a detectable label 

22. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleodde 
sequence that encodes an amino acid sequence selected from the gix)up consisting of die amino acid sequence 
shown in Figure 1 (SEQ ID N0:1), Figure 3 (SEQ ID NO:!!), Figure 5 (SEQ ID N0:13), Figure 7 (SEQ ID 
Nai8). Figure.9 (SEQ ID NO:20), Hgure U (SEQ ID NO:25), Figure 13 (SEQ ID NO:30). Figure 15 (SEQ 
ID NO:35). Ftgiire !7 (SEQ ID NO:40), Figure 19 (SEQ ID NO:45), Figure 21 (SEQ ID NO:50), Figure 23 
(SEQ ID NO-J6). Figure 25 (SEQ ID NO:61), Figure 27 (SEQ ID N0:6e). Hgure 29 (SEQ ID N0:71X Figure 
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31 (SEQ ID NO:79). Figure 33 (SEQ ID NO:86). Figure 35 (SEQ ID N0:9I), Figure 37 (SEQ ID NO:10l). 
Figure 39 (SEQ ID NO:I06X Figure 41 (SEQ ID N0:1 U). Figure 43 (SEQ ID N0:1 16). Figure 45 (SEQ ID 
NO:123), Figure 47 (SEQ ID NO:133X Figure 49 (SEQ ID Nai39). Figure 51 (SEQ ID N0:14!). Figure 53 
(SEQ ID NO:143). Figure 55 (SEQ ID NO:145), Figure 57 (SEQ ID NO:147). Figure 59 (SEQ ID N0:I49). 
Figure 61 (SEQ ID N0:151). Figure 63 (SEQ ID NO:156). Figure 65 (SEQ ID NO:158)» Figure 67 (SEQ tt) 
NO:I60). Figure 69 (SEQ ID NO:162), Figure 71 (SEQ ID NO:167). Figure 73 (SEQ ID Nai69). Figure 75 
(SEQ ID NO:177). Figure 77 (SEQ ID NO:179), Figure 79 (SEQ ID N0:184), Figure 81 (SEQ ID N0:I86). 
Figure 83 (SEQ ID N0:188), Figure 85 (SEQ ID NO:190). Figure 87 (SEQ ID NO:192), Figure 89 (SEQ ID 
NO:228X Figure 91 (SEQ ID NO:230). Figure 93 (SEQ ID NO:232), Figure 95 (SEQ ID NO:240), Figure 97 
(SEQ ID NO:248). Figure 99 (SEQ ID NO:250). Figure 101 (SEQ ID NO:255), Figure 103 (SEQ ID NO:257), 
Figure i05 (SEQ ID NO:266). Figure 107 (SEQ ID NO:268). Figure 109 (SEQ ID NO:270). Figure 1 1 1 (SEQ 
ID NO:272). Figure 113 (SEQ ID NO;274), Figure 115 (SEQ ID NO:276). Figure 117 (SEQ ID NO:278). 
Figure 1 19 (SEQ ID NO:280). Figure 121 (SEQ ID NO:285), Figure 123 (SEQ ID NO:292), Figure 125 (SEQ 
ID NO:294) or Figure 1 27 (SEQ ID NO:296. 

23. Isolated nucleic acid having ai least 80% nucleic acid sequence identity to a nucleotide 
sequence selected from the group consisting of the nucleotide sequence shown in Figure I (SEQ ID N0:1). 
Figure 3 (SEQ ID NO:1 1), Figure 5 (SEQ ID N0:13). Figure 7 (SEQ ID NO:l8), Figure 9 (SEQ ID NO:20)» 
Figure 11 (SEQ ID NO:25). Figure 13 (SEQ ID NO:30), Figure 15 (SEQ ID NO:35), Figure 17 (SEQ ID 
NO:40)» Figure 19 (SEQ ID NO:45). Figure 21 (SEQ ID NO:50). Figure 23 (SEQ ID NO:56). Figure 25 (SEQ. 
ID N0:61). Figure 27 (SEQ ID NO:66). Figure 29.(SEQ ID N0:7l), Figure 31 (SEQ ID NO:79). Figure 33 
(SEQ ID NO:86). Figure 35 (SEQ ID N0:91), Figure 37 (SEQ ID NO: 101). Figure 39 (SEQ ID NO:106), 
Figure 4 MSEQ ID NO: II 1). Figure 43 (SEQ ID NO: 1 1 6). Figure 45 (SEQ ID NO: 1 23). Figure 47 (SEQ ID 
NO:133), Figure 49 (SEQ ID NO:139), Figure 51 (SEQ ID NO:141). Figure 53 (SEQ ID NO: 143), Figure 55 
(SEQ ID NO:145). Figure 57 (SEQ ID NO:147). Figure 59 (SEQ ID NO:l49). Figure 6i (SEQ ID N0:I5I). 
Figure 63 (SEQ ID N0:I56), Figure 65 (SEQ ID NO:158). Figure 67 (SEQ ID NO:160), Figure 69 (SEQ ID 
NO:162). Figure 71 (SEQ ID NO:167). Figure 73 (SEQ ID NO:I69). Figure 75 (SEQ ID NO:177), Figure 77 
(SEQ ID NO:179). Figure 79 (SEQ ID NO:184). Figure 81 (SEQ ID N0:I86). Figure 83 (SEQ ID NO:188), 
Figure 85 (SEQ ID NO: 190), Figure 87 (SEQ ID NO: 192), Figure 89 (SEQ ID NO:228), Figure 91 (SEQ ID 
NO:230). Figure 93 (SEQ ID NO:232). Figure 95 (SEQ ID NO:240), Figure 97 (SEQ ID NO:248), Figure 99 
(SEQ ID NO:25G), Figure 101 (SEQ ID NO:255). Figure 103 (SEQ ID NO:257). Figure 105 (SEQ ID 
NO:266). Figure 107 (SEQ ID NO:268), Figure 109 (SEQ ID NO:270). Figure 1 1 1 (SEQ ID NO:272), Figure 
113 (SEQ ID NO:274). Figure 115 (SEQ ID NO:276). Figure 117 (SEQ ID NO:278). Figure 119 (SEQ ID 
NO:280). Figure 121 (SEQ ID NO:285). Figure 123 (SEQ ID NO:292), Figure 125 (SEQ ID NO:294) or 
Figure 127 (SEQ ID N0:296l 

24. Isoltted mtcldc add having at least 80% midetc acid setiiicnce identity to a nucIeotKle 
sequence selected from the gro^> consistiag of the fiilWeagth coding sequence of the nucleotide sequence 
shown in Figure 1 (SEQ ID NO:I). Figure 3 (SEQ ID NOill), Figure 5 (SEQ ID NO:13). Figure 7 (SEQ ID 
N0:I8X Figure 9 (SEQ ID NO.20). Figure 1 1 (SEQ ID NO:25), Figure 13 (SEQ ID NO:30), Figure 15 (SEQ 
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ID NO:35). Figure 17 (SEQ ID NO:40), Figure 19 (SEQ ID NO:45), Figure 21 (SEQ ID NO:50). Figure 23 
(SEQ ID NO:56). Figure 25 (SEQ ID N0:6l), Figure 27 (SEQ ID NO:66). Figure 29 (SEQ ID N0:71), Figure 
31 (SEO ID NO:79), Figure 33 (SEQ ID NO:86), Figure 35 (SEQ ID N0:9l). Figure 37 (SEQ ID NOrlOl). 
Figure 39 (SEQ ID NO:106). Figure 41 (SEQ ID NO: 1 11), Figure 43 (SEQ ID NO:l 16). Figure 45 (SEQ ID 
NO:123), Figure 47 (SEQ ID NO:133). Figure 49 (SEQ CD N0;139), Figure 51 (SEQ ID NO:l4l), figure 53 
(SEQ ID NO:143). Figure 55 (SEQ ID NO:145). Figure 57 (SEQ ID NO:147), Figure 59 (SEQ ID NO:I49), 
Figure 61 (SEQ ID NO:l5l). Figure 63 (SEQ ID NO:156). Figure 65 (SEQ ID NO:l58)» Figure 67 (SEQ ID 
NO:!60), Figure 69 (SEQ ID N0:162). Figure 7r(SEQ ID NO:167). Figure 73 (SEQ ID N0:169). Figure 75 
(SEQ ID N0:17?), Figure 77 (SEQ ID NO:l79)i Figure 79 (SEQ ID N0:184), Figure 81 (SEQ ID NO:186), 
Figure 83 (SEQ ID NO: 188), Figure 85 (SEQ ID NO: 190), Figure 87 (SEQ ID NO: 192). Figure 89 (SEQ ID 
N0228). Figure.91 (SEQ ID NO:230). Figure 93 (SEQ ID NO:232), Figure 95 (SEQ ID NO:240), Figure 97 
(SEQ ID NO:248). Figure 99 (SEQ ID NO:250), Figure 101 (SEQ ID NO:255). Figure 103 (SEQ ID NO:257), 
Figure 105 (SEQ ID NO:266), Figure 107 (SEQ ID NO:268). Figure 109 (SEQ ID NO:270). Figure 1 1 1 (SEQ 
ID NO:272). Figure 113 (SEQ ID NO:274). Figure 115 (SEQ ID NO:276). Figure 117 (SEQ ID NO:278). 
Figure 1 19 (SEQ ID NO:280). Figure 121 fSEQ ID NO:285). Figure 123 (SEQ ID NO:292), Figure 125 (SEQ 
ID NO:294) or Figure 127 (SEQ ID NO:296. 

25. Isolated nucleic acid having at least 80% nucleic acid sequence identity to the fiilMength 
coding sequence of the DNA deposited under ATCC accession number 209653, 209380, 209254, 209381. 
209376, 209260, 209374, 209265, 209419. 209424, 209388, 209433. .209704. 209720. 209621, 209620, 
209616, 209436. 209422. 209702, 209480. 209859, 209774, 209801, 209802, 209849, 209905. 209950, 
209962, 209866, 203128. 209986. 203173. 203132, 203093, 203457. 203244. 203094, 203282. 203276. 

203160. 203277. 203573. 203553, . 209456. 209397, 209492, . 209808. 209802. 209750, 209858. 

203583, 209989, 203092, 203131. 203269. 203267. 203657. 203818. 203834. 23.PTA, 203906. 

26. A vector comprising the nucleic acid of any one of Cbims 22 to 25. 

27. The vector of Claim 26 operably linked to control sequences recog&izsd by a host cell 
transfonned with the vector. 

28. ^. A host ceil conoprising the vector of Claim 26. 

29. The host ceU of Claim 28, wherein said cell is a CHOcdL 

30. The host cell of Claim 28. wherein said cell is an £. eolL 

31. 'niehostcellofClaim28,whereinsaidceIIisayeastcdL 

,. <f.- 

32. A process for producing a PRO200, PRO204, PR0212, PR0216, PR0226, PRO240, 
PR0235, PR0245, PR0172, PR0273, PR0272. PR0332. PR0526, PRO70U PR036K PR0362. PR0363. 
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PR0364, PR0356, PR053 1, PR0533, PRO1083. PR0865. PRO770. PR0769, PR0788, PROU 14, PRO1007, 
PROl 184, PRO1031. PR01346, PROl 155, PRO1250. PR01312, PROI 192, PR01246, PR01283, PROn95, 
PROI343. PR01418, PR01387, PRO1410, PR01917. PR01868, PRO205, PR021, PR0269, PR0344, 
PR0333, PR0381, PRO720, PR0866, PRO840. PR0982, PR0836. PR01159. PR01358, PR01323, 
PROI338, PR01434. PR04333, PRO4302, PRO4430 or PR05727 polypeptide comprising culmring the host 
cell of Claim 28 under conditions suitable for expression of said polypeptide and recovering said polypeptide 
&om the cell culture. 

33. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID N0:2), 
Figure 4 {SEQ ID N0;I2), Figure 6 (SEQ ID N0:I4). Figure 8 (SEQ ID N0:19), Figure JO (SEQ ID NO:21), 
Figure 12 (SEQ ID NO:26). Figutc 14 (SEQ ID N0:3I). Figure 16 (SEQ ID NO:36), Figure 18 (SEQ ID 
N0:4|), Figure 20 (SEQ ID NO:46), Figure 22 (SEQ ID NO:5I). Figure 24 (SEQ ID NO:57), Figure 26 (SEQ 
ID NO:62). Figure 28 (SEQ ID NO:67X Figure 30 (SEQ ID NO:72), Figure 32 (SEQ ID NO:80). Figure 34 
(SEQ ID NO:87). Figure 36 (SEQ ID NO:92>, Figure 38 (SEQ ID NO:I02). Figure 40 (SEQ ID NO:I07), 
Figure 42 fSEQ ID NO:ll2). Figure 44 (SUQ ID NO:l 17). Figure 46 (SEQ ID NO;124), Figure 48 (SEQ ID 
NO:134), Figure 50 (SEQ ID NO:140), Figure 52 (SEQ ID NO:I42). Figure 54 (SEQ ID NO:144), Figure 56 
(SEQ ID NO:I46). Figure 58 (SEQ ID NO:I48). Figure 60 (SEQ ID NO:I50), Figure 62 (SEQ ID NO:152), 
Figure 64 (SEQ ID NO:157). Figure 66 (SEQ ID NO:l59), Figure 68 (SEQ ID NO:16l), Figure 70 (SEQ ID 
N0:163), Figure 72 (SEQ ID N0:168), Figure 74 (SEQ ID NO:I70), Figure 76 (SEQ ID NO:l78). Figure 78 
(SEQ ID NO:180), Figure 80 (SEQ ID NO:185), Figure 82 (SEQ ID NO; 1 87), Figure 84 (SEQ ID NO:189). 
Figure 86 (SEQ ID NO:l91), Figure 88 (SEQ ID NO:193). Figure 90 (SEQ ID NO:229). Figure 92 (SEQ ID 
NO;231). Figure 94 (SEQ ID NO;233),. Figure 96 (SEQ ID NO:24l), Figure 98 (SEQ ID NO:249). Figure 100 
(SEQ ID NO:25I). Figure 102 (SEQ ID NO;256). Figure 104 (SEQ ID NO:258), Figure 106 (SEQ ID 
NO:267). Figure 108 (SEQ ID NO:269). Figure 1 10 (SEQ ID NO:271), Figure 112 (SEQ ID NO:273). Figure 
114 (SEQ ID NO:275), Figure 116 (SEQ ID NO:277), Figure 118 (SEQ ID NO:279), Figure 120 (SEQ ID 
NO:28l). Figure 122 (SEQ ID NO:286). Figure 124 (SEQ ID NO:293). Figure 126 (SEQ ID NO:295) or 
Figure 128 (SEQ ID NO:297). 

34. An isolated polypeptide scoring at least 80% positives when compared to an amino acid 
sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID N0:2), 
Figure 4 (SEQ ID NO:I2), Figure 6 (SEQ ID N0:I4), Figure 8 (SEQ ID NO:19), Figure 10 (SEQ ID N0:21). 
Figure 12 (SEQ ID NO;26). Figure 14 (SEQ ID NOJl). Figure 16 (SEQ ID NO:36), Figure 18 (SEQ ED 
NO:41), Figure 20 (SEQ ID NO:46), Figure 22 (SEQ ID N0:51), Figure 24 (SEQ ID NO:57), Figure 26 (SEQ 
ID NO:62), Figure 28 (SEQ ID NO;67). Figure 30 (SEQ ID NO:72). Figure 32 (SEQ ID NG:80). Figure 34 
(SEQ ID NO:87), Figure 36 (SEQ ID NO:92). Figure 38 (SEQ ID NO:]02). Figure 40 (SEQ ID NO:I07)» 
Figure 42 (SEQ ID NO:l 12). Figure 44 (SEQ ID NO: 1 17). Figure 46 (SEQ ID NO:124), Figure 48 (SEQ ID 
NO:I34). Figure 50 (SEQ ID NO; 140), Figure 52 (SEQ ID NO: 142). Rgure 54 (SEQ ID NO:144), Figure 56 
(SEQ ID NO:146), Figure 58 (SEQ ID N0:148). Figure 60 (SEQ ID NO:150). Figure 62 (SEQ ID Nai52). 
Figure 64 (SEQ ID NaiST), Figure 66 (SEQ ID Nai59), Fignre 68 (SEQ ID N0:I61>, Figure 70 (SEQ ID 
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K0:163). Figure 72 (SEQ ID N0:I68). Figure 74 (SEQ ID NO: 1 70), Figure 76 (SEQ ID NO:I78). Figure 78 
(SEQ ID NO:180). Figure 80 (SEQ ID NO:I85), Figure 82 (SEQ ID NO:187), Figure 84 (SEQ ID N0:189), 
Figure 86 (SEQ ID NO: 191), Figure 88 (SEQ ID NO: 193), Figure 90 (SEQ ID NO:229), Figure 92 (SEQ ID 
NO:231). Figure 94 (SEQ ID NO:233), Figure 96 (SEQ ID N0.241). Figure 98 (SEQ ID NO:249). Figure 100 
(SEQ ID NO:25I). Figure 102 (SEQ ID NO:256), Figure 104 (SEQ ID NO:258), Figure 106 (SEQ ID 
NO:267). Figure 108 (SEQ ID NO:269), Figure \ 10 (SEQ ID NO:271), Figure 1 12 (SEQ ID NO:273), Figure 
114 (SEQ ID NO:275X Figure U6 (SEQ ID NO:277). Figure 118 (SEQ ID NO:279), Figure 120 (SEQ ID 
N0.281), Figure 122 (SEQ ID NO;286), Figure 124 (SEQ ID NO:293), Figure 126 (SEQ ID NO:295) or 
Figure 128 (SEQ ID NO:297). 

35. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence encoded by the folMengib coding sequence of the DNA deposited under ATCC accession number 
209653. 209380. 209254, 209381, 209376, 209260, 209374. 209265, 209419, 209424. 209388. 209433, 
209704. 209720. 209621, 209620. 209616, 209436. 209422. 209702. 209480, 209859. 209774. 209801. 
209802, 209849. 209905. 209950. 209962, 209866. 203128. 209986. 203173, 203132. 203093. 203457, 

203244. 203094. 203282. 203276. 203160, 203277. 203573. 203553. . 209456, 209397. 209492, , 

209808. 209802. 209750, 209858. 203583. 209989. 203092. 203131. 203269, 203267. 203657. 203818. 
203834, 23'PTA. 203906. 

36. A chimeric molecule comprising a polypeptide according to any one of Cbims 33 to 35 
&sed to a heterologous amino acid sequence. 

37. The chimeric molecule of Claim 36. wherein said heterologous amino acid sequence is an 
epitope ug sequence. 

38. The chimeric molecule of Claim 36. wherein said heterologous amino acid sequence is a Fc 
region of an immunoglobulin. 



39. An anUbody which specifically binds to a polypeptide according to any one of Claims 33 to 

35. 

40. Ihe antibody of Claim 39, wherein said antibody is a monoelonal antibody, a humanized 
antibody or a stngie-chain antibody. 

41. Isolated mideic acid having at least 80% nucleic acid sequence identity to: 

(a) a nucleotide sequence encoding the polypeptide shown in Figure 2 (SEQ ID N0:2), Figure 4 
(SEQ ID N0:12). Figure 6 (SEQ ID NO: 14), Figure 8 (SEQ © N0:19). Figure 10 (SEQ ID NO-JIIX Figure 12 
(SEQIDN0;26XRguie 14 (SEQ ID NO:3l), Figure 16 (SEQ ID NO:36), Figure 18 (SEQ ID N0:41), Figure 
20 (SEQ ID NO:46). Kgure 22 (SEQ ID N0:51), Figure 24 (SEQ ID NO:57), Figure 26 (SEQ ID NO:62X 
Figure 28 (SEQ ID N0:67), Figuie 30 (SEQ ID NO:72), Figure 32 (SEQ ID NO:80), Figtne 34 (SEQ ID 
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NO:87), Figure 36 (SEQ ID NO:92), Figure 38 (SEQ ID NO:102), Figure 40 (SEQ ID NO:107). Figure 42 
(SEQ ED N0:112), Figure 44 (SEQ ID NOMIT), Figure 46 (SEQ ID N0:I24). Figure 48 (SEQ ID NO:134), 
Figure 50 (SEQ ID NO:140), Figure 52 (SEQ ID NO:142), Figure 54 (SEQ ID NO: 144), Figure 56 (SEQ ID 
NO:146>. Figure 56 (SEQ ID NO:148), Figure 60 (SEQ ID NO:150), Figure 62 (SEQ ID NO:I52). Figure 64 
(SEQ ID NO:157)« Figure 66 (SEQ ID NO:159). Figure 68 (SEQ ID N0:16i), Figure 70 (SEQ ID NO:163). 
Figure 72 (SEQ ID NO:l68). Figure 74 (SEQ ID NO:170), Figure 76 (SEQ ID KO:I78), Figure 78 (SEQ ID 
NO:180), Figure 80 (SEQ ID N0:185). Figure 82 (SEQ ID NO:187), Figure 84 (SEQ ID N0:189). Figure 86 
(SEQ ID N0:I9I). Figure 88 (SEQ ID NO:193), Figure 90 (SEQ ID NO:229), Figure 92 (SEQ ID NO:23l). 
Figure 94 (SEQ ID KO:233). Figure 96 (SEQ ID NO:241), Figure 98 (SEQ ID NO:249). Figure ICO (SEQ ID 
NO:25l), Figure 102 (SEQ ID NO:256), Figure 104 (SEQ ID NOa58). Figure 106 (SEQ ID NO:267), Figure 
108 (SEQ ID NO:269), Figure 110 (SEQ ID NO:271). Figure 112 (SEQ ID NO:273). Figure 114 (SEQ ID 
NO:275). Figure 1 16 (SEQ ID NO:277). Figure 1 18 (SEQ ID KO:279}, Figure 120 (SEQ ID NO:281), Figure 
122 (SEQ ID NO:286)» Figure 124 (SEQ ID NO:293), Figure 126 (SEQ ID NO:295) or Figure 128 (SEQ ID 
NO:297) lacking its associated signal peptide; 

(b) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 
2 (SEQ ID NO:2)» Figure 4 (SEQ ID NO: 12), Figure 6 (SEQ ID NO: 14), Figure 8 (SEQ ID NO: 19), Figure 10 
(SEQ ID NO:21). Figure 12 (SEQ ID NO:26). Figure 14 (SEQ ID N0:31), Figure 16 (SEQ ID NO:36). Figure 
18 (SEQ ID N0:4I), Figure 20 (SEQ ID NO:46), Figure 22 (SEQ ID NOrSl), Figure 24 (SEQ ID NO:57). 
Figure 26 (SEQ ID NO:62). Figure 28 (SEQ ID NO:67). Figure 30 (SEQ ID NO:72), Figure 32 (SEQ ID 
NO:80), Figure 34 (SEQ ID NO:87), Figure 36 (SEQ ID NO:92). Figure 38 (SEQ ID NO: 102). Figure 40 
(SEQ ID NO:107), Figure 42 (SEQ ID NO: 1 12). Hgure 44 (SEQ ID N0:n7), Figure 46 (SEQ ID NO:124), 
Figure 48 (SEQ ID NO:134). Figure 50 (SEQ ID NO:I40), Figure 52 (SEQ ID NO:I42), Figure 54 (SEQ ID 
NO:I44), Figure 56 (SEQ ID NO:146). Figure 58 (SEQ ID NO:148). Figure 60 (SEQ ID NO:150). Figure 62 
(SEQ ID NaJ52). Figure 64 (SEQ ID NO:157). Figure 66 (SEQ ID N0:I59). Figure 68 (SEQ ID NO:161). 
Figure 70 fSEQ ID NO: 163). Figure 72 (SEQ ID NO: 168), Figure 74 (SEQ ID NO: 1 70), Figure 76 (SEQ ID 
NO: 178), Figure 78 (SEQ ID NO: 180), Figure 80 (SEQ ID NO: 185), Figure 82 (SEQ ID NO: 187). Figure 84 
(SEQ ID NO:189). Figure 86 (SEQ ID N0:I91), Figure 88 (SEQ ID NO:193>. Figure 90 (SEQ ID NO:229). 
Figure 92 (SEQ ID NO:231), Figure 94 (SEQ ID NO:233). Figure 96 (SEQ ID NO:24i), Figure 98 (SEQ ID 
Na249). Figure 100 (SEQ ID NO:251). Figure 102 (SEQ ID NO:256). Figure 104 (SEQ ID NO:258), Figure 
106 (SEQ ID NO:267). Figure 108 (SEQ ID NO:269). Figure 110 (SEQ ID NO:27IX Figure 112 (SEQ ID 
NO:273), Figure 1 14 (SEQ ID NO:275). Figure 1 1 6 (SEQ ID NO:277). Figure 1 1 8 (SEQ ID NO:279), Figure 
120 (SEQ ID NO:28l). Figure 122 (SEQ ID NO:286). Figure 124 (SEQ ID NO:293), Figure 126 (SEQ ID 
NO;295) or Figure 128 (SEQ ID U0297) with its associated signal peptidr, or 

(c) a nucleotide sequence encoding an extiaceilular domain of the polypeptide shown in Figure 2 
(SEQ no NO:2). Figure 4 (SEQ ID NO: 12). Figure 6 (SEQ ID NO: 14), Figure 8 (SEQ ID NO: 19). Figure 10 
(SEQ ID NO-^l), Rgure 12 (SEQ ID NO:26), Figure 14 (SEQ ID N0:3l). Figure 16 (SEQ ID NO:36). Rgnre 
18 (SEQ ID N0:4I), Figure 20 (SEQ ID NO:46), Figure 22 (SEQ ID NO:51), Figne 24 (SEQ ID NO-J7), 
Fipne 26 (SEQ ID NO:62), Figure 28 (SEQ ID NO:67). Figure 30 (SEQ ID NO:72). Figure 32 (SEQ ID 
NQ:80), Figure 34 (SEQ ID NO:87). Figure 36 (SEQ ID NO:92), Figure 38 (SEQ ID NO;102), Figure 40 
(SEQ n> NO:107), Figure 42 (SEQ ID NO:l 12), Hgure 44 (SEQ ID NO:l 17). Figure 46 (SEQ ID NO:124). 
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Figure 48 (SEQ ID NO:134), Figure 50 (SEQ ID NO:140), Figure 52 (SEQ ID N0:142), Figure 54 (SEQ ID 
Nai44), Figure 56 (SEQ ID NO:I46). Figure 58 (SEQ ID NO:I48), Figure 60 (SEQ ID NO;150), Figure 62 
(SEQ ID NO:152). Figure 64 (SEQ ID NO;157), Figure 66 (SEQ ID NO:159), Figure 68 (SEQ ID N0:161). 
Figure 70 (SEQ ID N0:I63), Figure 72 (SEQ ID NO:168). Figure 74 (SEQ ID NO:170)» Figure 76 (SEQ ID 
Nai78). Figure 78 (SEQ ID NO:180), Figure 80 (SEQ ID NO:185). Figure 82 (SEQ ID NO:I87), Figure 84 
(SEQ ID NO:!89X Figure jB6 (SEQ ID N0:19I). Figure 88 (SEQ ID NO:l93). Figure 90 (SEQ ID NO:229), 
Figure 92 (SEQ ID NO:231), Figure 94 (SEQ ID NO:233), Figure 96 (SEQ ID NO:241), Figure 98 (SEQ ID 
NO:249), Figure 100 (SEQ ID NO:25I), Figure 102 (SEQ ID NO:256). Figure 104 (SEQ ID NO:258), Figure 
106 (SEQ ID NO:267), Figure 108 (SEQ ID NO:269). Figure 110 (SEQ ID NO:271X Figure 112 (SEQ ID 
NO:273). Figure 1 14 (SEQ ID NO:275), Figure 1 16 (SEQ ID NO:277). Figure 1 18 (SEQ ID NO:279), Figure 
120 (SEQ ID NO:28I). Figure 122 (SEQ ID NO:286), Figure 124 (SEQ ID NO:293). Figure 126 (SEQ ID 
NM95) or Figure 128 (SEQ ID NO:297) lacking its associated signal peptide. 

42. An isolated poiypcpddc havmg at least 80% amino acid sequence identity to: 

(a) the polypeptide shown in Figure 2 (SEQ ID N0:2). Figure 4 (SEQ ID NO:12). Figure 6 
(SEQ ID N0:14). Figure 8 (SEQ ID NO:19), Figure 10 (SEQ ID NO:2l), Figure 12 (SEQ ID NO:26). Figure 
14 (SEQ ID NO:3l)» Figure 16 (SEQ ID NO:36). Figure 18 (SEQ ID NO:41), Figure 20 (SEQ ID NO:46)» 
Figure 22 (SEQ ID NO:5l), Figure 24 (SEQ ID NO:57), Figure 26 (SEQ ID NO:62). Figure 23 (SEQ ID 
NO:67), Figure 30 (SEQ ID NO:72). Figure 32 (SEQ ID NO:80). Figure 34 (SEQ ID NO:87), Figure 36 (SEQ 
ID NO:92), Figure 38 (SEQ ID NO:102), Figure 40 (SEQ ID NO:I07). Figure 42 (SEQ ID NO:l 12), Figure 44 
(SEQ ID N0:1 17), Figure 46 (SEQ ID NO:124). Figure 48 (SEQ ID NO:I34), Figure 50 (SEQ ID NO:140), 
Figure 52 (SEQ ID NO:142), Figure 54 (SEQ ID NO: 144), Figure 56 (SEQ ID NO:146), Figure 58 (SEQ ID 
NO:I48), Figure 60 (SEQ ID NO:I50), Figure 62 (SEQ ID NO:152), Figure 64 (SEQ ID NO:l57), Figure 66 
(SEQ ID NO:159), Figure 68 (SEQ ID NO:I61). Figure 70 (SEQ ID NO: 163), Figure 72 (SEQ ID NO:168). 
Figure 74 (SEQ ID NO:170), Figure 76 (SEQ ID NO:l78). Figure 78 (SEQ ID NO:180). Figure 80 fSEQ ID 
NO:185), Figure 82 (SEQ ID NO:187), Figure 84 (SEQ ID NO:189), Figure 86 (SEQ ID NO:l91). Figure 88 
(SEQ ID NO: 193), Figure 90 (SEQ ID NO:229), Figure 92 (SEQ ID NO:23 1), Figure 94 (SEQ ID NO:233), 
Figure 96 (SEQ ID NO:24l), Figure 98 (SEQ ID NO:249), Figure 100 (SEQ ID NO:251), Figure 102 (SEQ ID 
NO:256). Figure 104 (SEQ ID NO:258), Figure 106 (SEQ ID NO:267), Figure 108 (SEQ ID NO:269), Figure 
1 10 (SEQ ID NO:27I), Figure 1 12 (SEQ ID NO:273). Figure 1 14 (SEQ ID Na275), Figure 1 16 (SEQ ID 
NO:277), Figure 118 (SEQ ID NO:279), Figure 120 (SEQ ID NO:281), Figure 122 (SEQ ID NO:286), Figure 
124 (SEQ ID NO:293), Figure 126 (SEQ ID NO:295) or Figure 128 (SEQ ID NO:297). lacking its associated 
signal pepdde; 

(b) an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID N0:2). Figure 4 (SEQ 
ID N0:12), Figure 6 (SEQ ID NO:14), Figure 8 (SEQ ID N0:19), Figure 10 (SEQ ID NO:21). Figure 12 (SEQ 
ID NO-^6), Figure 14 (SEQ ID N0:3I), Figure 16 (SEQ ID Na36), Figure 18 (SEQ ID N0:41), Figure 20 
(SEQ ID NO:46). Figtire 22 (SEQ ID NO:5l). Figure 24 (SEQ ID NO:57). Figure 26 (SEQ ID NO:62). Rgure 
28 (SEQ ID NO:67). Figure 30 (SEQ ID NO:72). Figure 32 (SEQ ID NO:B0), Figure 34 (SEQ ID NO:87), 
Figure 36 (SEQ ID NO:92), Figure 38 (SEQ ID NQ:102), Ftgore 40 (SEQ ID NO:107), Figure 42 (SEQ ID 
N0:1 12), Figure 44 (SEQ ID NO: I IT), Figure 46 (SEQ ID NO:l24). Figure 48 (SEQ ID NO:l34), Figure 50 
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(SEQ ID NO:140). Figure 52 (SEQ ID NO:l42). Figure 54 (SEQ ID N0:I44), Figure 56 (SEQ ID N0:146), 
Figure 58 (SEQ ID N0:M8), Figure 60 (SEQ ID N0:150). Figure 62 (SEQ ID NO: 152), Figure 64 (SEQ ID 
NO:157). Figure 66 (SEQ ID Np:i59), Figure 68 (SEQ ID N0:161)» Figure 70 (SEQ ED N0:163}. Figure 72 
(SEQ ID N0:168), Figure 74 (SEQ ID NO:I70). Figure 76 (SEQ ID NO: 178). Figure 78 (SEQ ID NO:180), 
10 5 Figure 80 (SEQ ID NO:185). Figure 82 (SEQ ID NO:187), Figure 84 (SEQ ID N0:189). Figure 86 (SEQ ID 

N0:I91). Figure 88 (SEQ ID NO:193X Figure 90 (SEQ ID NO:229), Figure 92 (SEQ ID NO:23I). Figure 94 
(SEQ ID NO:233), Figure 96 (SEQ ID NO:241). Figure 98 (SEQ ID NO:249), Figure 100 (SEQ ID NO-^51), 
Figure 102 (SEQ ID NO:256). Figure 104 (SEQ ID NO:258), Figure 106 (SEQ ID NO:267). Figure 108 (SEQ 
^5 ID NO:269). Figure UO (SEQ ID NO:271), Figure 112 (SEQ ID NO:273). Figure 114 (SEQ ID n6:275), 

10 Figure 116 (SEQ ID NO:277), Figure 1 18 (SEQ ID NO:279)» Figure 120 (SEQ ID NO:28l), Figure 122 (SEQ 
ID NO:286)» Figure 124 (SEQ ID NO:293), Figure 126 (SEQ ID NO:295) or Figure 128 (SEQ ID NO:297), 
with its associated signal peptide; or 

(c) an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID N0:2), Figure 4 (SEQ 
ID NO: 12). Figure 6 (SEQ ID NO: 14). Figure 8 (SEQ ID NO: 19). Figure 10 (SEQ ID NO:2l), Figure 12(SEQ 
15 ID NO:26), Figurc 14 (SEQ ID NO:31). Figure 16 (SEQ ID NO:36). Figure 18 (SEQ ID NO:4I), Figure 20 
(SEQ ID NO:46). Figure 22 (SEQ ID NO:51). Figure 24 (SEQ ID NO:57). Figure 26 (SEQ ID NO:62). Figure 
28 (SEQ ID NO:67). Figure 30 (SEQ ID NO:72). Figure 32 (SEQ ID NO:80). Figure 34 (SEQ ID NO:87), 
25 ^'i^OTC 36 (SEQ ID NO:92). Figure 38 (SEQ ID NO:102), Figure 40 (SEQ ID NO:i07). Figure 42 (SEQ ID 

NO:l 12). Figure 44 (SEQ ID NO:l 17). Figure 46 (SEQ ID NO:124). Figure 48 (SEQ ID NO:134), Figure 50 
20 (SEQ ID NO:140). Figure 52 (SEQ ID NO:142). Figure 54 (SEQ ID NO:144), Figure 56 (SEQ ID NO:146), 
Figure 58 (SEQ ID NO:148), Figure 60 (SEQ ID NO:150). Figure 62 (SEQ ID NO: 152). Figure 64 (SEQ ID 
NO:157), Figure 66 (SEQ ID N0:I59). Figure 68 (SEQ ID NO:16l). Figure 70 (SEQ ID NO;163). Figure 72 
(SEQ ID N0:168). Figure 74 (SEQ ID NO:I70). Figure 76 (SEQ ID N0:178), Figure 78 (SEQ ID NO:180). 
Figure 80 (SEQ ID NO: 185). Figure 82 (SEQ ID NO: 187). Figure 84 (SEQ ID NO: 189). Figure 86 (SEQ ID 
25 N0:19l), Figure 88 (SEQ ID NO: 193), Figure 90 (SEQ ID NO:229). Figure 92 (SEQ ID NO:231). Figure 94 
(SEQ ID NO:233). Figure 96 (SEQ ID NO:241). Figure 98 (SEQ ID NO:249). Figure 100 (SEQ ID NO:251). 
35 Figure 102 (SEQ ID NO:256). Figure 104 (SEQ ID NO:258). Figure 106 (SEQ ID NO:267). Figure 108 (SEQ 

ID NO:269), Figure 110 (SEQ ID NO:27l). Figure 112 (SEQ ID NO:273). Figure 114 (SEQ ID NO:275). 
Figure 116 (SEQ ID NO:277), Figure 1 18 (SEQ ID NO:279). Figure 120 (SEQ ID NO:28l>. Figure 122 (SEQ 
30 ID NO:286). Figure 124 (SEQ ID NO:293), Figure 126 (SEQ ID NO:295) or Figure 128 (SEQ ID NO;297), 
lacking tu associated signal peptide. 

40 

43. A method of aHecting the proliferation of T-cetts comprising contacting PBMC cells with an 
eCfcciivc amount of a PRO200, PRO204. PR02I2, PR0216, PR0226, PRO240. PR0235, PR0245, PR0172, 
35 PR0273; PR0272, PR0332. PR0526, PR0701, PR0361. PR0362. PR0363. PR0364. PR0356, PR0531. 
^5 PR0533. PRO1083. PR0865, PRO770. PR0769, PR0788. PR0in4, PRO1007. FRO]184. PROtOSl, 

PR01346. PROl 155, PRO1250. PR01312, PROn92, PR01246, PR01283, PR01195. PR01343, PR01418. 
. PR01387, PRO1410. PR0191 7. PR01868. PRO205. PR021, PR0269. PR0344, PR0333» PR038I, PRO720, 
PR086d, PRO840, PR0982, PR0836, PROl 159. PR01358. PROI325, PR01338, PR01434, PR04333. 
^ 40 PRO4302,FRO4430orPRO5727poIypeptideandnieasuringtfaechangeinprDlitet^ 
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44. A method of affecting vascular penneability comprising injecting a test animal with ao 
effective amount of a PRO200. PRO204, PR0212, PR0216, PR0226, PRO240. PR0235. PR0245. PR0172, 
PRD273. PR0272. PR0332, PR0526. PRO701, PR0361. PR0362, PR0363, PR0364, PR0356, PR0531, 
PR0533, PROI083, PR0865, PRO770, PR0769» PR0788. PR01114, PRO1007. PR01184, PRO1031. 
PR01346» PR01155, PRO1250. PR013I2, PROn92, PROI246. PR01283, PR0119S, PR01343, PR01418. 
PR01387, PRO1410, PR01917, PR01868. PRO205. PR02U PR0269, PR0344. PR0333, PR038K PRO720. 
PR0866. PRO840. PR0982, PR0836, PROn59, PR01358. PRO!325» PR01338. PR01434. PR04333, 
PRO4302. PRO4430 or PR05727 polypeptide, and measuring the resulting extent of vascular permeabiUty. 
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Figure 1 



CGGACGCGTGGGCGGACGCGTGGGCGGACGCGTGGGCGGACGCGTGGGCTGGTTCAGGTC 
CAGGTTTTGCTTTGATCCTTTTCAAAAACTGGAGACACAGAAGAGGGCTCTAGGAAAAAG 
TTTTGGATGGGATTATGTGGAAACTACCCTGCGATTCTCTGCTGCCAGAGCAGGCTCG^ 
GCTTCCACCCCAGTGCAGCCTTCCCCTGGCGGTGGTGAAAGAGACTCGGGAGTCGCTGCT 
TCCAAAGTGCCCGCCGT6AGTGAGCTCTCACCCCAGTCAGCCAA 

ATQA GCCTCTTCGGGCTTCTCCTGCTGACATCTGCCCTGGCCGGCCAQAGACAGGGGACT 

CAGGCGGAATCCAACCTGAGTAGTAAATTCCAGTTTTCCAGCAACAAGGAACAGAACGGA 

GTACAAGATCCTCAGCATGAGAGAATTATTACTGTGTCTACTAATGGAAGTATTCACAGC 

CCAAGGTTTCCTCATACTTATCCAAGAAATACGGTCTTGGTATGGAGATTAGTAGCAGTA 

GAGGAAAATGTATGGATACAACTTACGTTTGATGAAAGATTTGGGCTTGAAGACCCAGAA 

GATGACATATGCAAGTATGATTTTGTAGAAGTTGAGGAACCCAGTGATGGAACTATATTA 

GGGCGCTGGTGTGGTTCTGGTACTGTACCAGGAAAACAGATTTCTAAAGGAAATCAAATT 

AGGATAAGATTTGTATCTGATGAATArrTTCCTTCTGAACCAGGGTTCTGCATCCACTAC 

AACATTGTCATGCa^CAATTCACAGAAGCTGl^GTCCTTCAGTGCTAC 

TTGCCACTGGACCTGCOTAATAATGCTATAACrcCCrTTAGTACCTTGGAAGACCl^ 

CGATATCJTGAACCAGAGAGATGGCAGTTGGACITAGAAGATCTATATAGGCCAACTTGG 

CAACTTCTTGGa^GGCTTrTGTTTrrGGAAGAAAATCCAGAGTGGTG<^ 

CTAACAGAGGAGGTAAGATTATACAGCTGCACACCTCGTAACTTCTCAGTGTCCATAAGG 

GAAGAACTAAAGAGAACCGATACCATTTTCTGGCCAGGTTGTCTCCTGGTTAAACGCTGT 

GGTGGGAACTGTGCCTGTTGTCTCCACAATTGCAATGAATGTCAATGTGTCCCAAGCAAA 

GTTACTAAAAAATACCACGAGGTCCTTCAGTTGAGACCAAAGACCGGTGTCAGGGGATTG 

CACAAATGACTCACCGACGTGGCCCTGGAGCACCATGAGGAGTGTGACTGTGTGTGCAGA 

GGGAGCACAGGAGGATAGCCGCATCACCACCAGCAGCTCTTGCCCAGAGCTGTGCAGTGC 

AGTGGCTGATTCTATTAGAGAACGTATGCGTTATCTCCATCCTTAATCTCAGTTGTTTGC 

TTCAAGGACCTTTCATCTTCAGGATTTACAGTGCATTCTGAAAGAGGAGACATCAAACAG 

AATTAGGAGTTGTGCiU^CAGCTCTTTTGAGAGGAGGCCTAAAGGACAGGAGAAAAGGTCT 

TCAATCGTGGAAAGAAAAITAAATGTTGTATTAAATAGATCACCAGCTAGTTTCAGAGT^ 

ACCATGTACGTATTCCACTAGCTGGGTTCTGTATTTCAGTTCTTT 

CGATACGGCTTAGGGTAATGTCAGTACAGGAAAAAAACTGTGCAAGTGAGCACCTGATTC 

CGTTGCCTTGCTTAACTCTAAAGCTCCATGTCCTGGGCCTAAAATCGTATAAAATCTGGA 

TTTTTTTTTTTTTTTTTGCTCATATTCACATATGTAAACCAGAACATTCTATGTACTACA 

AACCTGGTTTTTAAAAAGGAACTATGTTGCTATGAATTAAACTTGTGTCATGCTGATAGG 

ACAGACrGGATTTTTCATATTTCTTATTAAAATTTCTGCCATTTAGAAGAAGAGAACTAC 

ATTCATGGTTTGGAAGAGATAAACCTGAAAAGAAGAGTGGCCTTATCTTCACTTTATCGA 

TAAGTCAGTTTATTTGTTTCATTGTGTACATTTTTATATTCTCCTTTTGACATTATAACT 

GTTGGCTTTTCTAATCTTGTTAAATATATCTATTTTTACCAAAGGTATTTAATATTCTTT 

TTlATGAa^ACTTAGATCAACTATTTTTAGCTTGGTAAATTTTICTAAACACAATT^ 

TAGCCAGAGGAACAAAGATGATATAAAATATTGTTGCTCTGACAAAAATACATGTATTTC 

ATTCTCGTATGGTGCTAGAGTTAGATTAATCTGCATTTTAAAAAACTGAATTGGAATAGA 

ATTGGTAAGTTGCAAAGACTTTTTGAAAATAATTAAATTATCATATCTTCCATTCCTGTT 

ATTGGAGATGAAAATAAAAAGCAACTTATGAAAGTAGACATTCAGATCCAGCCATTACTA 

ACCTATTCCTTTTTTGGGGAAATCTGAGCCTAGCTCAGAAAAACATAAAGCACCTTGAAA 

AAGACTTGGCAGCTTCCTGATTVAAGCGTGCTGTGCTGTGCAGTAGGAACACATCCTATTT 

ATTGTGATGTTGTGGTTTTATTATCTTAAACTCrrGTTCCyVTACACITXSTA 

GATATTTTTATGTACAGAAGTATGTCTCTTAACCAGTTCACTTATTGTACTCTGGCAATT 

TAAAAGAAAATCAGTAAAATATTTTGCTTGTAAAATGCTTAATATNGTGCCTAGGTTATG . 

TGGTCACTATTTGAATCAAAAATGTATTGAATCATCAAATAAAAGAATGTGGCTATTTTG 

GGGAGAAAATTAAAAAAAAAAAAAAAAAAAAAGGTTTAGGGATAACAGGGTAATGCGGCC 
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Figure 2 

MSLFGLLLLTSALAGQRQGTQAESNLSSKFQFSSNKEONGVQDPQHERirrVSTNGSIHS 

PRFPHTYPRN^LVWRLVAVEENVWIQLTFDERFGLEDPEDDICKYDFVEVEEPSDGTIL 

GRWCGSGTVPGKQISKGNQIRIRFVSDEYFPSEPGFCIHYNIVMPQFTEAVSPSVLPPSA 

LPLDLLNNATTAFSTLEDURYLEPERWQLDLEDLYRPTWQLLGKAFVFGRKSRVVDLNL 

LTEEVRLYSCTPRNFSVSIREELKRTDTIFWPCCLLVKRCCGNCACCLHNCNECOCVPSK 

VTKKYHEVLQLRPKTCVRGLHKSLTDVALEHHEECDCVCRGSTGG 
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Figure 3 

TGCCGGGCTGCGGGGCGCCTTGACTCTCCCTCCACCCTGCCTCCTCGGGCTCCACTCGTC 

TGCCCCTGGACTCCCGTCTCCTCCTGTCCTCCGGCTTCCCyiGAGCTCCCTCCTTATGGCA 

GCAGCTTCCCGCGTCrCCGGCGOVGCTTCTa^GCGGACGACCCTCTCGCTCCGGG^ 

GCCCAGTCCCTGGATGTTGCTGAAACTCTCGAGATCATGCGCGGGTTTGGCTGCT^ 

CCCGCCGGGTGCCACTGCCACCGCCGCCGCCTCTGCTGCCGCCGTCCGCGGGATGCT 

TAGCCCGCTGCCCGGCCCCCGCGATCCTGTGTTCCrCGGAAGCCGTTTGCTGCTGCAGAG 

TTGCACGAACTAGTC 

ATGGTGCTGTGGGAGTCCCCGCGGCAGTGCAOCAGCroGACACrr^ 

TGGCTGCTGCTGCTGCCCGTCATGCTACTCATCGTAGCCCGCCCGGTGAAGCTCGCTGCT 

TTCCCTACCTCCTTAAGTGACTGCCAAACGCCCACCGGCTGGAATTGCTCTGGTTATGAT 

GACAGAGAAAATGATCTCTTCCTCTGTGACACCAACJVCCTGTAAATTTGATGGGGAATGT 

TTAAGAATTGGAGACACTGTGACTTGCGTCTGTCAGTTCAAGTGCAACAATGACTATGTG 

CCTGTGTGTGGCTCCAATGGGGAGAGCTACCAGAATGAGTGTTACCTGCGACAGGCTGCA 

TGCAAACAGCAGAGTGAGATACTTGTGGTGTCAGAAGGATCATGTGCCACAGATGCAGGA 

TCAGGATCTGGAGATGGAGTCCATGAAGGCTCTGGAGAAACTAGTCAAAAGGAGACATCe 

ACCTGTGATATTTGCCAGTTTGGTGCAGAATGTGACGAAGATGCCGAGGATGTCTGGTGT 

GTGTGTAATATTGACTGTTCTCyU^ACCAACTTOyVTCCCCTCrGCGCTTCTGATGGGAAA 

TCTTATGATAATGCATGCCAAATCAAAGAAGCATCGTGTCAGAAACAGGAG^^AAATTGAA 

GTCATGTCTTTGGGTCGATGTCAAGATAACACAACTACAACTACTAAGTCTGAAGATGGG 

CATTATGCAAGAACAGATTATGCAGAGAATGCTAACAAATTAGAAGAAAGTGCCAGAGAA 

CACCACATACCTTOTCCGGAACATTACAATGGCTTCTGCATGCATGGGAAGTGTGAGCAT 

TCTATCAATATGCAGGAGCCATCTTGCy^GGTGTGATGCTGGTTATACTGGACAACACTGT 

GAAAAAAAGGACTACAGTGTTCTATACGTTGTTCCCGGTCCTGTACGATTTCAGTATGTC 

TTAATCGCAGCTGTGATTGGAACAATTCAGATTGCTGTCATCTGTGTGGTGG 

TCCTCTGCATCACAAGGAAATGCCCCAGAAGCAACAGAATTCACAGACAGAAGCAAAATA 

CAGGGCACTACAGTTCAGACAATACAACAAGAGCGTCCACGAGGTTAAT CTAAA GGGAGC 

ATGTTTCACAGTGGCTGGACTACCGAGAGCTTGGACTACACAATACAGTATTATAGACAA 

AAGAATAAGACAAGAGATCTAO^CATGTTGCCTTGCATTTGTGGTAATCTACACCAATGA 

AAACATGTACTACAGCTATATTTGATTATGTATGGATATATTTGAAATAGTATACATTGT 

CTTGATGITTTTTCTGTAATGTAAATAAACTATTTATATCAGACAATATAGTTT^ 

TCCCATGTATTTGTTATATATAATAAATACTCAGTGATGAG 
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Figure 4 

MVLWESPRQCSSWTLCEGFCWLLLLPVMLLIVARPVKXAAFPTSLSDCQTPTGWNCSGY 

DDRENDLFLCDTNTCKFDGECLRIGDTVTCVCQFKCNNDYVPVCGSNGESYQNECYLRQ 

AACKQQSEILWSEGSCATnAGSGSGDGVHEGSGETSQKETSTCDICQFGAECDEDAED 

VWCVCNIDCSQTNPNPLCASDGKSYDNACQIKEASCQKQEKIEVMSLGRCQDNTTTTTK 

SEIXmyARTbYAEIVa9KI.EESAREHHIPCPEHYKGFCMHGKCEHSZNMQEPSCRa^ 

TGQHCEKKDYSVLYVVPOPVRPQYVLIAAVIGTIQIAVICVVVLCITRKCPRSNRIHRQ 

KQNTGKYSSDNTTRASTRLZ 
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Figure 5 

TCCGCAGGCGGACCGGGGGCAAAGGAGGTGGCATGTCGGTCAGGCAOVCSCAGGGTCCTOr 
GTCCGCGCTGAGCCGCGCTCTCCCTGCTCCAGCAAGGACC 

ATCA GGGCGCTGGAGGGGCCAGGCCTGTCGCTGCTGTGCCTGGTGTTGGCGCrGCCTGCC 

CTGCTGCCGGTGCCGGCTGTACGCGGAGTGGCAGAAACACCCACCTACCCCTGGCG6GAC 

GCAGAGACAGGGGAGCGGCTGGTGTGCGCCCAGTGCCCCCCAGGO^CCTTTGTGCA^ 

CCGTGCCGCCGAGACAGCCCCACGACOTGTGGCCCGTGTCCaCCGGGCCACTACACGCAG 

TTCTGGAACTACCTGGAGCXSCTGCCGCrACTGCAACGTCCTCTGC^ 

GAGGCACGGGCTTGCCACGCOVCCCACAACCGTGCCTGCCGCTGCCGCACCGGCrTCTTC 

CCGGGCACCCCCMCCAGAACACGCAGTGCCAGCCGTGCCCCCCAGGCACCTTCTCAGCC 

AGO^CTCCAGCTCAGAGCAGTGCCAGCCCCACCGCAACTGCACGGCCCTGGGCCTGG^ 

CTCAATGTGCCAGGCTCTTCCTCCCATGACACCCTGTGCACCAGCTGCACr 

CTCAGCACCAGGGTACCAGGAGCTGAGGAGTGTGAGCGTGCCGTCATCGACTTTGTGGCT 

TTCCAGGACATCTCCATCAAGAGGCTGCAGCGGCTGCTGCAGGCCCTCGAGrGCCCCGGAG 

GGCTGGGGTCCGACACCAAGGGCGGGCCGCGCGGCCTTGCAGCTGAAGCTGCGTCGGCGG 

CTCACGGAGCTCCTGGGGGCGCAGGACGGGGCGCTGCTGGTGCGGCTGCTGCAGGCGCTG 

CGCGTGGCCAGGATGCCCGGGCTGGAGCGGAGCGTCCGTGAGCGCTTCCTCCCTGTGCAC 

TGAT CCTGGCCCCCrCTTATTTATTCTACATCCTTGGCACCCCACrTGCACT 

CrTTTTTTTAAATAGAAGAAATGAGGTTTCTTAAAAAAAAAAAAAAAAAAAAAA 
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Figure 6 

MRALEGPGLSLLCLVLALPALLPVPAVRGVAETPTYPWRDAETGERLVCAQCPPGTFVQ 

RPCRRDSPTTCGPCPPRHYTQFWNYLERCRYCNVLCGEREEEARACHATHNRACRCRTG 

FFAHAGFCLEHASCPPGAGVIAPGTPSQNTQCQPCPPGTFSASSSSSEQCQPHRNCTAL 

GLALNVP6SSSHDTLCTSCTGPPLSTRVPGABECERAVIDFVAFQDI SIKRLQRLLQAL 

EAPEGWGPTPRAGRAALQLKIiRRRLTELIX3AQIX3ALLVRLLOAUlVARMPGLERS^ 

FLPVH 
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Figure 7 

CACAAGCATCrrAATTTGAATCa^CAAAGTTTCATGTAATGAAAAGAAATACATAATTTT 
AATTCAACCCGAGTGTrrTCCAAGAAGATTGTATTTGCTTi^AATTGCTACAGTAAl^ 
GAGACAGCCCTGTCTGGACACAGAGTTACTGTGGATTTTTAAGAGACTCAGTO^ 
TTAGGAATTTCTGATTCATTTAAAGGATTTAOJiATTCATCAACCCCl^ 

AAATTGAACAGGAAAAAAAAAAAGAAG 

ATGG GTTTTTTAAGTCCAATATATGTTATTTTCTTCTTTTTTG^ 

OATATGAAACTTATCAGTGGGATGAAGACTATGACCAAGAGCCAGATGATGATTACCAA 

ACAGGATTCCCATTTCGTCMAATCTAGACTACGGAGTTCCTTTTCATCAGTATAC^ 

GGCTGTGTO^TGAATGCTTCTGTCCAACTAACTTTCCATCATCAATGTACTGTGATAAT 

CGCAAACTCJiAGACTATCCCAAATATTCCGATGCACATTCAGCAACTCTACCTTCAGTTC 

AATGAAATTGAGGCTGTGACTGCAAATTCATTCATCAATGCAACTCATCTTAAAGAAATT 

AACCTCAGCCACMCAAAATTAAATCTCAAAAGATTGATTATGGTGTGTTTGCTAAGCTT 

CCAT^TCTACTACAACTTCATCrAGAGCATAATAATTTAGAAGAATTTCCATTTCCTCTT 

CCTAAATCTCTGGAAAGACTCCTTCTTGGTTACAATGAAATCTCCAAACTGCAGACAAAT 

GCTATGGATGGGCTAGTAAACTTGACCATGCTTGATCTCTGTTATAATTATCTTCATGAT 

TCTCTGCTAAAAGACAAAATCTTTGCCAAAATGGAAAAACTAATGCAGCTa^CCTCTGC 

AGTAACAGATTAGAATCAATGCCTCCTGGTTTGCCTTCTTCACTTATGTATCTGTCTTTA 

GAAAATAATTCAATTTCTTCTATACCCGAAAAATACTTCGACAAACTTCCAAAACTTCAT 

ACTCTAAGAATGTOVCACAACAAACTACAAGACATCCCATATAATATTTCT 

AAOVTTGTAGAACTCAGTGTTGGAC^CAACAAATTGAAGCAAGOVTTCTATATTC 

AATTTGGAACACCTATACCTACAAAATAATGAAATAGAAAAGATGAATCTTACAGTGATG 

TGTCCTTCtATTGACCCACTACATTACCACCATTTAACAtACATTCGTGTGGACCAAAAT 

AAACTAAAAGAACCAATAAGCrCATACATCTTCTTCTGCTTCCCTCATATACACACTATT 

TATTATGGTGAACAACGAAGCACTAATGGTCA7VACAATACAACTAAAGACACAAGTTTTC 

AGGAGATTTCCAGATGATGATGATGAAAGTGAAGATCACGATGATCCTGACAATGCTCAT 

GAGAGCCCAGAACAAGAAGGAGCAGAAGGGCACTTTGACCTTCATTATT 

ATGAAAATCAAGA ATAG CAftGAAACTATATAGGTATACACTTACGACTTCACAAAACCTA 

TACTTAATATAGTAAATCTAAGTAAACATGTATTACTCAAAGTAATATATTTAGAATTAT 

GTATTAGTATAAGATCytfSAATTGAATTTAAGTTGTTGGTGACATCTGCATCATTTC^^ 

GATTAGAACTTACTCAAAATAATGTAAATCrrTAAAAATATAAATTAGAA 

GAATCATAAATTAAACGTTAATGGTTTCTTATGCTCTTTTTAAATATAGAAATATCATGT 

TAAAGAAAAAAAAAAAAAA 
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Figure 8 

MGFLSPIYVIFPFFGVKVHCQYETYQWDEDYDQEPDDDYQTGFPFRQNVDYGVPFHQYTL 
GCVSECFCPTNPPSSMYCDNRiCLKTI PNI PMHIQOLYLQFKEIEAVTANSFINATHLKEI 
NLSHNKI KSQKI DYG VFAKLPNLLQLHLEHNNLEEFPFPLPkSLERLLLGYNBI SKLQTN 
AMIX5IiVNLTi^DLCnrNYlJ3DSIJLKDKIFAKMEiaiMQLNLCSNRL^ 

ENNSISSIPEKYFDKIiPKLHTLRMSHNKLQDIPYNIFNLPNIVELSVGHNKLKQAPYIPR 
NLEHLYLQNNEIEKMNLTVMCPSIDPLHYHHLTYIRVDQNKLKEPISSY 
YYGEQRSTNGQTIQLKTQVFRRFPDDDDESEDKD0PDNAHESPEQBGAE6HFDLKYYENQ 
E 
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Figure 9 

cccaagccagccgagccgccagagccgcgggccgcx;ggggtgtcgcgggcccaaccccas 

G 

ATGCTCCCCTGCGCCTCCTGCCTACCCGGGTCTCTACTGCTCTGGGCGCTGCTACTGrrG 

CTCTTGGGATCAGCTTCTCCTCAGGATTCTGAAGAGCCCGACAGCTACACGGAATGCACA 

GATGGCTATGAGTGGGACCCAGACAGCa^GCACTGCCGGGATGTC^ACGJWyrGT^^ 

ATCCCTGAGGCCTGCAAGGGGGAAATGAAGTGCATCAACCACTACGGGGGC^^ 

CTGCCCCGCTCCGCTGCCGTCATCAAOSACCTACATGGCGAGGGACGCCCGCCACCAGTG 

CCTCCCXSCrCAACACCCCAACCCCTGCCCACCAGGCTATGJlGCCCGAaSATCAGGACAG^ 

TGTGTGGATGTGGACGAGTGTGCCCAGGCCCTGCACGACTGTCGCCCCAGCCAGGACT^ 

CATAACTTGCCTGGCTCCTATCAGTGCACCTGOrCTGATGGTTACCGCAAGATCG^ 

GAGTGTGTGGACATAGACGAGTGCCGCTACCGCTACTGCCAGCACCGCTGCGTGAACCTG 

CCTGGCrCCTTCCGCTGCCAGTGCGAGCCGGGCTTCCAGCTGGGGCCTAACAACCGCTCC 

TGTGTTGATGTGAACGAGTGTGACATGGGGGCCCCATGCGAGCAGCGCTGCTTCAACTCC 

TATGGGACCTTCCTGTGTCGCTGCCACCAGGGCTATGAGCTGCATCGGGATGGCTTCTCC 

TGCAGTGATATTGATGAGTGTAGCTACTCCAGCTACCTCTGTCAGTACCGCTGCGTCAAC 

GAGCCAGGCCGTTTCTCCTGCCACTGCCCACAGGGTTACCAGCTGCTGGCCACACGCCTC 

TGCCAAGACATTGATGAGTGTGAGTCTGGTGCGCACCAGTGCTCCGAGGCCCAAACCTGT 

GTO^CTTCCATGGGGGCTACCGCTGCGTGGACACCAACCGCTGCGTGGAGCCCTACATC 

CAGGTCTCTGS^GAACCGCTGTCTCTGCCCGGCCTCCAACCCTCTATGTCGAGAGCAGCCT 

TCATCCATTGTGCACCGCTACATGACCATCACCTCGGAGCGGAGCGTGCCCGCTGACGTG 

TTCCAGATCCAGGCGACCrCCGTCTACCCCGGTGCCTACMTGCCrrTCAGATCCGTiSCT 

GGAAACTCGCAGGGGGACTTTTACATTAGGCAAATCAACAACGTCAGCGCCATGCTGGTC 

CTCGCCCGGCCGGTGACGGGCCCCCGGGAGTACGTGCTGGACCTGGAGATGGTCACCATG 

AATTCCCTCATGAGCTACCGGGCCAGCTCTGTACTGAGGCTCACCGTCTTTGTAGGGGCC 

TACACCTTC TGA GGAGCAGGAGGGAGCCACCCTCCCTGCAGCTACCCTAGCTGAGGAGCC 

TGTTGTGAGGGGCAGAATGAGAAAGGCAATAAAGGGAGAAAGAAAGTCCTGGTGGCTGAG 

GTGGGCGGGTCACACTGCAGGAAGCCTCAGG 

CTGGGGCAGGGTGGCACTTGGGGGGGCAGGCCMGTTCACCTAAATGGGGGTCTCTATAT 

GTTCAGGCCCAGGGGCCCCCATTGACAGGAGCTGGGAGCTCTGCACOVCGAGCTT^ 

AtXCCGAGAGGAGAGGAGGTAACGAGGAGGGCGGACTCCAGGCCCCGGCCCAGAGATTTG 

GACTTGGCTGGCTTGCAGGGGTCCTAAGAAACTCCACrCTGGACAGCGCCAGGAGGCCCT 

GGGTTCCATTCCTAACTCTGCCTCAAACTGTACATTTGGATAAGCCCTAGTAGTTCCCTG 

GGCCTGTTTTTCTATAAAACGAGGCAACTGGAAAAAAAAAAAA 
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Figure 10 

MLPCASCLPGSLIiLWALLLLLLGSASPQDSEEPDSYTECTDGYEWDPDSQHCRDVNECLT 
IPEACKGEMKCINHYGGYLCLPRSAAVINDLHGEGPPPFVPPAQHPNPCPPGYSPDDQDS 
CVDVDECAQAUIDCRPSQDCHNLPGSyQCTCPDGYRKIGPECVDIDECRyRyCQHRCVNL 
PGSFRCQCEPGFQUSPNNRSCVDyNECDMGAPCEQRCFNSyGTPLCRGHQGYELHRDGFS 
CSDIDECSYSSYLCQYRCVNEPGRFSCHCPQGYQLLATRLCQDIDBCESGAHQCSEAQTC 
VNFHGGYRCVDTNRCVEPYIQVSENRCXCPASNPLCRBQPSSIVHRYMTITSERSVPADV 
FQIQATSVYPGAYKAFQIRAGNSQGDFYIRQIinnrS/^VIARPVT6PRBYVIJ)LEM^ 
NSLMSYRASSVLRLTVFVGAYTP 
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Figure 11 

GGGAACGGAAA 

ATGGCGCCTCACGGCCCGGGTAGTCTTACGACCCTGGTGCCCTGGGCTGCCGCCCTGCTC 

CTCGCTCTGGGCGTGGAAAGGGCTCTGGCGCTACCCGAGATATGCACCCAATGTCCAGGG 

AGCGTGCAAAATTTGTCAAAAGTGGCCTTTTATTGTAAAACGACACGAGAGCT 

CATGCCCGTTGCTGCCTGAATCAGAAGGGCACCATCTTGGGGCTGGATCTCCAGAACTGT 

TCTCTGGAGGACCCTGGTCCAAACTTTCATCAGGCACATACCACrGTCATCATAGACCTG 

O^GCAAACCCCCTCAAAGGTGACTTGGCCAACACCTTCCGTGGCTTTACTC^^ 

ACTCTGATACTGCCACAACATGTCMCTGTCCTGGAGGAATTMTGCCr^ 

ACCTCTTATATAGACAACCAAATCTGTCAAGGGCAAAAGAACCTTTGC^ 

GACCCAGAAATGTGTCCTGAGaATGGATCTTCTGTACCTGATGGTCCAGGTCTT^^ 

CTTATGTTCTTCGGGATTCTGGGAGCCACCACTCTATCCGTCTCCATTCTGCrrrG<^ 
ACCCAGCGCCGAAAAGCCAAGACTTCATGAKCTACATAGGTCTTACOVTT^ 
CAATCTGAACTATCTTAGCCCAGTCAGGGAGCTCTGCTTCCTAGAAAGGaVTCTTTCS 
AGTGGATTCGCCTCAAGGTTGAGGCCGCCATTGGAAGATGAAAAATTGCACTCCCTTGGT 

AAAAAAAAAAAAAAAAAAAAA 
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Figure 12 

MAPHGPCSLTTLVPWAAAIXLALGVERAU^LPEICTQCPGSVQNI^KVAI^CKTTRCL^ 
HARCClJ^QKGmGLDLQNCSLEDPGPNFHQAHTrVlTDLQAhn>LKGDLANTFRGFTQLQ 
TULPQHVNCPGGINAWNTITSYIDNQICQGQKNLCNNTGDPEMCPENGSCVPDGPGLLQ 
CVCADGFHGYKCMRQCSFSLLMFFGILGATTLSVSILLWATQRRKAKTS 
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Figure 13 

CGAGGGCTTTTCCX3GCrrCCGGAATGGCACATGTGGGAATCCCAGTCTTGTTGGCTAC^ 

;^YTTTTCCCTTTCCTAACAAGTTCTAACAGCTGTTCTAACAGCTAGTGATCAGGGGTTCT 

TCTTGCTGGAGAAGAAAGGGCTGAGGGCAGAGCAGGGCACTCTCACTCAGGGTGACCAGC 

TCCTTGCCTCTCTGTGGATAACAGAGCATGAGAAAGTGAAGAGATGCAGCGGAGTGAGGT 

GATGGAAGTCTAAAATAGGAAGGAATTTTGTGTGOU^TATCAGACTCTGGGAGCAGTTGA 

CCTGGAGAGCCTGGGGGAGGGCCrcCCTAACAAGCTTTCAAAAAACAGGAGCGAC^ 

CTGGGCTGGGATAAGACGTGCCGGTAGGATAGGGAAGACTGGGTTTAGTCCTAATATGAA 

ATTGACTGGCTGGGTGAACTTCAACAGCCTTTTAACCTCTCTGGGAGATGAAAACGATGG 

CTTAAGGGGCCAGAAATAGAGATGCOTTGTAAAATAAAATTTTAAAAAAAG 

TATAGCATAAAGGCTAGAGACCAAAATAGATAACAGGATTCCCTGAACATTCCTAAGAG^ 

GAGAAAGTATGTTAAAAATAGAAAAACCAAAATGCAGAAGGAGGAGACTCACAGAGCTAA 

ACCAGG 

ATGG GGACCCTGGGTCAGGCCAGCCTCTTTGCTCCTCCCGGAAATTATTTTTGGTCTGAC 

CACTCTGCCTTGTGTTTTGCAGAATCyiTGTGAGGGCCAACCGGGGAAGGTGGAGCAGATC 

AGCACACACAGGAGCCGTCTCCTCACCGCCGCCCCTCTCAGCATGGAACAGAGGCAGCCC 

TGGCCCCGGGCCCTGGAGGTGGACAGCCGCTCTGTGGTCCTGCTCTCAGTGGTCTGGGTG 

CTGCTGGCCCCCCCAGCAGCCGGCATGCCTCAGTTCAGCACCTTCCACTCTGAGAATCGT 

GACTGGACCTTCAACCACTTGACCGTCCACCAAGGGACGGGGGCCGTCTATGTGGGGGCC 

ATCAACCGGGTCTATAAGCTGACAGGCAACCTGACCATCCAGGTGGCTCATAAGACAGGG 

CCAGAAGAGGACAACAAGTCTCGTTACCCGCCCCTCATCGTGCAGCCCTGCAGCGAACT^ 

CTCACCCTCACCAACAATGTCMCAAGCTGCTCATCATTGACTACTCTGAGAACaSCCT 

CTGGCCTGTGGGAGCCrcmCCAGGGGGTCTGCAAGCTG'CTGCGGCTGGATGACCTCTTC 

ATCCTGOTGGAGCCATCCCACAAGAAGGAGCACTACCTGTCCAGTGTCAACAAGACGGGC 

ACaVTGTACGGGGTGATTGTGCGCTCTGAGGGTGAGGATGGCAAGCTCTTCATCGGCACG 

GCTGTGGATGGGAAGCAGGATTACTTCCCGACCCTGTCCAGCCGGAAGCTGCCCCGAGAC 

CCTGAGTCCTCAGCCATGCTCGACTATGAGCTACACAGCGATTTTGTCTCCTCTCTCATC 

AAGATCCCTTCAGACACCCTGGCCCTGGTCTCCCACTTTGACATCTTCTACATCTACGGC 

TTTGCTAGTGGGGGCTTTGTCTACTTTCTCACTGTCCAGCCCGAGACCCCTGAGGGTGTG 

GCCy^TCAACTCCGCTGGAGACCTCTTCTACACCTCACGCATCGTGCGGCTCTGC3\AGGAT 

GACCCCAAGTTCCACTCATACGTGTCCCTGCCCrTCGGCTGCACCCGGGCCGGGGTGGAA 

TACCGCCTCCTGCAGGCTGCTTACCTGGCCAAGCCTGGGGACTCACTGGCCCAQGCCTTC 

AATATCACCAGCCAGGACGATGTACTCTTTGCCATCTTCTCCAAAGGGCAGAAGCAGTAT 

CACCACCOSCCCGATGACTCTGCCCTGTGTGCCTTCCCTATCCGGGCCATCA^ 

ATOAGGAGCGCCTGCAGTCCTGCTACCAGGGCGAGGGCAACCTGGAGCTCAACTGGCTG 

CTGGGGAAGGACGTCCA6TGCACGAAGGCGCCTGTCCCCATCGATGATAACTTCTGTGGA 

CTGGACATCAACCAGCCCCTGGGAGGCTCAACTCCAGTGGAGGGCCTGACCCTGTACACC 

ACCAGCAGGGACCGCATGACCTCTGTGGCCTCCTACGTTTACAACGGCTACAGCGTGGTT 

TTTGTGGGGACTAAGAGTGGCAAGCTGAAAAAGGTAAGAGTCTATGAGTTCAGATGCTCC 

AATGCCATTCACCTCCTCAGCAAAGAGTCCCTCTTGGAAGGTAGCTATTGGTGGA 

GATTTAACTATAGGCaACTTTATl'ITCriXySGGAACAAAGG TGA AATGGGGAGGTAAGAA 

GGGGTTAATTTTGTGACTTAGCTTCTAGCTACTTCCTCCAGCCATCAGTCATTGGGTATG 

TAAGGAATGCAAGCGTATTTCAATATTTCCCTUWVCTTTAAGAAAAAACTTTAAG^ 

CATCTGCAAAAGCAAA 
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Figure 14 

MGTLGQASLFAPPGNYFWSDHSALCFAESCEGQPGKVEQMSTHRSRLLTAAPLSMBQRQP 

WPRALBVDSRS'^A^LSVVWVLLAPPJy^GMPQFSTFKSENRDWTFNHLTVHQGTGAVYVG^ 

INRVYKLTGNLTIQVAHKTGPEEDNKSRYPPLI VQPCSEVLTLTNNVNKLLI I DYSENRL 

LACGSLYQGVCKLLRLDDLFILVEPSHKKEHYLSSVNKTGTMYGVIVRSEGEDGKLFIGT 

AVDGKQDYFPTLSSRKLPRDPESSAMLDYELHSDFVSSLl KI PSDTLALVSHFDI F YI YG 

FASGGFVYFLTVQPETPEGVAINSAGDLFYTSRIVRLCIODPKFHSYVSLPFGCTRAGVE 

YRLLQAAYLAKFGDSLAOAFNITSQDDVLFAIFSKGQKQYHHPPODSALCAFPIRAINLQ 

IKERLQSCYQGEGNLEIJIWU^KDVQCTKAP\^IDDNPCGU>INQPI/3GSTPVEGL1^ 

TSRDRMTSVASYVYNGYSWFVGTKSGKLKKVRVYEFRCSKAIHLLSKESLLEGSYWWRF 

HYRQIiYFLGEQR 
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Figure X5 



CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCT 
CAGAGCAGCCGGCTGCCGCCCCGGGAAG 

ATGG CGAGGAGGAGCCGCCACCGCCTCCTCCTCCTGCTGCTGCGCTACCTGGTGGTCGCC 

CTGGGCrATCATAAGGCGTATGGGTTTOCTGCCCCAAAAGACCAAt^ 

GTAGAGTACCAAGAGGCTATTTTAGCCTGCAAAACCCCAAAGAAGACTGTTTCCTC^^ 

TTAGAGTGGAAGAAACTGGGTCGGAGTGTCTCCTTTGTCTACTATOUICAGACTC^ 

GGTGATTTTAAAAATCGAGCTGAGATGATAGATtTCAATATCaSGATCAAA;^ 

AGAAGTGATGCGGGGAAATATCGTTGTGAAGTTAGTGCCXraiTCTGAGCAAGi^ 

CTGGAAGAGGATAOIGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTTCCATCATGTGAA 

GTACCCTCTTCTGCTCTGAGTGGAACTGTGGTAGAGCTACGATGTCAAGACAAAGAAGGG 

AATCCAGCTCCTGAATACACTVTGGTTTAAGGATGGCATCCGTTTGCTAGAAAATCCCAGA 

CTTGGCTCCCAAAGCACCAACAGCTCATACACAATGAATACAAAA^ 

TTTAATACTGTTTCCAAACTGGACACTGGAGAATATTCCTGTGAAGCCCGCAATTCTGTT 

GGATATCGCAGGTGTCCTGGGAAACGAATGCAAGTAGATGATCTCAACATAAGTGGCATC 

ATAGCAGCCGTAGTAGTTGTGGCCTTAGTGATTTCCGTTTGTGGCCTTGGTGTATGCTAT 

GCTCAGAGGAAAGGCTACTTTTCAAAAGAAACCTCCTTCCAG 

AAGAGTAATTCTTCATCTAAAGCCACGAO^TGAGTGAAAATGTGCAGTGGCTCACGCCT 

GTAATCCCAGCACTTTGGAAGGCCGCGGCGGGCGGATCACGAGGTCAGGAGTT CTAGA CC 

AGTCTGGCCAATATGGTGAAACCCCATCrCTACTAAAATACAAAAATTAGCTGGGCATGG 

TGGCATGTGCCTGOVGTTCCAGCTGCTTGGGAGACMGAGAATCAC^ 

CGGAGGTTGCAGTGAGCTGAGATCACGCCACTGCAGTCCAGCCTGGGTAACAGAGCAAGA 

TTCXIATCTCAAAAAATAAAATAAATAAATAAATAAATACTGGTTTTTACCTGTAGAATTC 

TTACAATAAATATAGCTTGATATTC 
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Figure 16 

MARRSRHRLLLLIXRYLVVALGYHKAYGFSAPKIXK^VVTAVEYQEAIUVCKTPKKTVSSR 

LEWKKLGRSVSFVYYQQTLQGDFKNRAEMIDFNIRIKNVTRSDAGKYRCEVSAPSEQGQN 

l£EDTVTLEVLVAPAVPSCEVPSSAl^GTVVELRCQDKEGNPAPEYTWFKDGIRLLENPR 

LGSQSTNSSYTMNTKTGTLQFKrVSKLDTGEYSCEARNSVGYRRCPGKRMQVDDLNISGI 

lAAVVVVALVISVCGLGVCYAQRKGYFSKETSFQKSNSSSKATTMSENVQWLTPVIPALW 

KAAAGGSRGQEF 



16/133 



wo 00/53758 



PCT/USOO/05841 



Figure 17 

TGGGGGCCCCCCAGGCTCGCGCGTGGAGCGAAGaVG CATCX XSCAGTCGGTGCGCGCTGGC 

C(nXX3CGGTGCTCTCGGCCTTGCTGT6TCAGGTCTGGAGCTCT 

GGGGTGTTCGAACTGAAGCTGCAGGAGTTCGTCAAOyVGAAGGGGCTGCTGOT 

AATTGCTGCCGCGGGGGCGCGGGGCCACCGCCGTGCGCCTGCCGGACCTTCTTCCGCGTC 

TGCCTCAAGCACTACCAGGCCAGCGTGTCCCCCGAGCCGCCCTGCACCTACGGCAGCGCC 

GTCACCCCCXnX5ClX5GGCGTCGACTCCITCAGTCTK5CCCGACGGCGG^ 

ATTATTGAAGCTCTCGAOlb^GATTCTCCrGATGACCTCGCAACAGAAAACCCAGAAAG^ 

CTOITCAGCCGCCTGGCCACCCAGAGGCACCTGACGGTGGGCGAGGAGTGGTCCCAGGAC 

CTGCACAGO^GCGGCCGCACGGACCTCAAGTACTCCTACCGCTTCGTGTGTGACGAACAC 

TACTACGGAGAGGGCTGCTCCGTTTTCTGCCGTCCCCGGGACGATGCCTTCaSCCACTTC 

ACCTGTGGGGAGCGTGGGGAGT^GTGTGCAACCCTGGCTGGAAAGGGCCCTACTGCACA 

GAGCCGATCTGCCTGCCTGGATGTGATGAGCAGCATGGATTTTGTGACAAACCAGGG6AA 

TGCAAGTGCAGAGTGGGCTGGCAGGGCCGGTACTGTGACGAGTGTATCCGCTATCCAGGC 

TGTCTCCATGGCACCTGCCAGCAGCCCTGGCAGTGCAACTGCCAGGAAGGCTGGGGGGGC 

CTTTTCTGCAACCAGGACCTGAACTACTGCACA<:y^CCATAAGCCCrGa\AGAATGGAGCC 

ACCTGCACGAACACGGGCCAGGGGAGCTAOVCTTGCTCTTGCCGGCCrGGGTACAC^ 

GCCACCTGOSAGCTGGGGATTGACGAGTGTGACCCCAGCCCTTGTAAGAACGGAGGGAGC 

TGCACGGATCTCGAGAACAGCTACTCCTGTACCTGCCCACCCGGCTTCTACGGCAAAATC 

TGTGAATTGAGTGCCATGACCTGTGCGGACGGCCCTTGCTTTAACGGGGGTCGGTGCTCA 

GACAGCCCCGATGGAGGGTACAGCTGCCGCTGCCCCGTGGGCTACTCCGGCTTCAACTGT 

GAGAAGAAAATTGACTACTGCAGCTCTTCACCCTGTTCTAATGGTGCCAAGTGTGTGGAC 

CTCGGTGATGCCTACCTGTGCCGCTGCCAGGCCGGCTTCTCGGGGAGGCACTGTGAGGAC 

AACGTGGACGACTGCGCCTCCTCCCCGTGCGCCAACGGGGGCACCTGCCGGGATGGCGTG 

AACGACTTCTCCTGCACCTGCCCGCCTGGCTACACGGGCAGGAACTGCAGTGCCCCCGTC 

AGCAGGTGCGAGCACGCACCCTGCCACAATGGGGCCACCTGCCACGAGAGGGGCCACCGC 

TATGTGTGCGAGTGTGCCCGAGGCTACGGGGGTCCCAACTGCCAGTTCCTGCTCCCCGAG 

CTGCCCCCGGGCCCAGCGGTGGTGGACCTCACTGAGAAGCTAGAGGGCCAGGGCGGGCCA 

TTCCCCTOGGTGGCCGTGTGCGCCGGGGTCATCCTTGTCCTCATGCTGCrGCTGGGCTGT 

GGCGCTGTGGTGGTCTGCGTCCGGCTGAGGCTGCAGAAGCACCGGCCCCCAGCCGACCCC 

TGCCGGGGGGAGACGGAGACCATG/U^CAACCTGGCCAACTGCCAGCGTGAGAAGGACATC 

TCAGTCAGCATCATCGGGGCCACGCAGATCAAGAACACCAACAAGAAGGCGGACTTCCAC 

GGGGACCACAGCGCCGACAAGAATGGCTTCAAGGCCCGCTACCCAGCGGTGGACTATAAC 

CTCGTGCAGGACCTCAAGGGTGACGACACCGCCGTCAGGGACGCGCACAGCAAGCGTGAC 

ACCAAGTGCCAGCCCCAGGGCTCCTCAGGGGAGGAGAAGGGGACCCCGACCACACTCAGG 

GGTGGAGAAGCATCTGAAAGAAAAAGGCCGGACTCGGGCTGTTCAACTTCAAAAGACACC 

AAGTACCAGTCGGTGTACGTCATATCCGAGGAGAAGGATGAGTGCGTCATAGCAACTGAG 

GT GTAAA ATGQAAGTGAGATGGCAAGACTCCCGTTTCTCTTAAAATAAGTAAAATTCCAA 

GGATATATGCCCCAACGAATGCTGCTGAAGAGGAGGGAGG 

CCTCGTGGACTGCTGCTGAGAAACCGAGTTCAGACCGAGCAG6TTCTCCTCCTGAGGTCC 

TCGACGCCTGCCGACAGCCTGTCGCGGCCCGGCCGCCTGCGGCACTGCCTTCCGTGACGT 

CGCCGTTGaVCTATGGAC»GTTGCTCTTAAGAGAATATATATTTJ\AATGGGTGAACTGAA 

TTACGCATAAGAAGCATGCACTGCCTGAGTGTATATTTTGGATTCTTATGAGCCAGTCTT 

TTCTTGAATTAGAAACACAAACACTGCCTTTATTGTCGTTTTTGATACGAAGATGTGCTT 

TTTCTAGATGGAAAAGATGTGTGTTATTTTTTGGATTTGTAAAAATATTTTTCATGATAT 

CTGTAAAGCTTGAGTATTTTGTGATGTTCGTTTTTTATAATTTAAATTTTGGTAAAT^ 

TACaWUlGGCACTTCGGGTCTATGTGACTATATTTTTTTGTATATAAATGTATTTATGGAA 

TATTGTGCAAATGTTATTTGAGTTTTTTACTGTTTTGTTAATGAAGAAAtTCCT^^ 

AATATTTITCCAAAATAAATTTTATGAATGACAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 18 

MGSRCAIiAIAVLSALLCQVWSSGVFELKLQEFVNKKGLLGNRNCCRGGAGPPPCACRTF 

FRVCLKHYQASVSPEPPCTYGSAVTPVLGVDSFSLPDGGGADSAFSNPIRFPFGETWPG 

TFSLIIEALHTDSPDDLATENPBRLISRIATQRHLTVGEEWSQDLHSSGRTDLKYSYRP 

VCDEHYYGEGCSVFCRPRDDAFGHFTCGERGEKVCNPGWKGPYCTEPICLPGCDEQHGP 

CDKPGBCKCRVGWQGRYCDBCIRyPGCLHGTCQQPWQCNCQEGWGGLFCNQDLNYCTHH 

KPCKNGATCTNTGQGSYTCSCRPGYTGATCELGIDECDPSPCKNGGSCTDLENSySCTC 

PPGFYGKZCELSAMTCADGPCFNGGRCSDSPDGGySCRCPVGVSGFNCEKKIDyCSSSP 

CSNGAKCVDLGimYLCRCQAGPSGRHCDDNVDDCASSPaWGGTCRDGVNDFSC^ 

yTGRNCSAPVSRCEHAPCHNGATCHERGHRYVCECARGYGGPNCQFLLPELPPGPAWD 

LTEKLEGQGGPFPWVaVCAGVILVLMLLIXSCAAVWCVRLRLQKHRPPADPCRGETETM 

NNLANCQREKDI SVSI IGATQI KNTNKKADFHGDHSADKNGFKARYPAVDyNLVQDl*KG 

DDTAVRDAHSKRDTKCQPQGSSGEEKGTPTTLRGGEASERKRPDSGCSTSKDTKyQSVy 

VI SEEKDECVIATBV 
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Figure 19 

GCGGAGACAAGCGCAGAGCGCAGCGCACGGCCACAGACAGCCCTGGGCATCCACCGACGG 

CGCAGCCGGAGCCAGCAGAGCCGGAAGGCGCGCCCCGGGCAGAGAAAGCCGAGCAGAGCT 

GGGTGGCGTCTCCGGGCCGCCGCTCCGACGGGCCAGCGCCCTCCCC 

ATGTCCCTGCTCCCACGCCGCGCCCCTCCGGTCAGCATGAGGCTCCTGGCGGCCGCGCTG 

CTrCTGCTGCTGCTGGCGCTGTACACCGCGCGTGTGGACGGGTCCAAATGCAAGTGCTCC 

CGGAAGGGACCCAAGATCCGCTACAGCGACGTGAAGAAGCTGGAAATGAAGCCAAAGTAC 

CCGCACTGCGAGGAGAAGATGGTTATCATCACCACCAAGAGCGTGTCCAGGTACCGAGGT 

CAGGAGCACTGCCTGCACCCCAAGCTGCAGAG<3VCaUWX:GCrTCATCAAGTG^ 

r,rrTrifiAArfiAQAAGCGCAGGGTCTACGAAGAATAGGGTGAAAAACCTCAGAAGGGAAAA 

CTCCAAACCAGTTGGGAGACITGTGCAAAGGACTTTGCAGATTAAAAA^^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAGCCTTTCTTTCTCACAGGCATAAGACACAAATT 

ATATAiTGTTATGAAGCACTTTTTACOJ^CGGTCAGTTTTTACATTTTAT^^ 

GAAAGGCrrTCCAGATGGGAGACCCATCTCTCrTGTGCTCCJ«» 

TTOVTCACAGGCrGCTTTTTATCAAAAAGGGGAAAACT 
TGCTTTTTTGTATTrcTCCATACGTCACTATACATCTGAGCTTT 

AACAATGAGCTTGGTGGACACATTTCATTGCAGTGTTGCTCCATTCCTAGCTTGGGAAGC 

TTCCGCTTAGAGGTCCTGGCGCCTCGGCACAGCTGCCACGGGCTCTCCTGGGCTTATGGC 

CGGTCACAGCCTCAGTGTGACTCCACAGTGGCCCCTGTAGCCGGGCAAGCAGGAGCAGGT 

CTCTCTGCATCTGTTCTCTGAGGAACTCAAGTTTGGTTGCCAGAAAAATGTGCTTCATTC 

CCCCCTGGTTAATTTTTACACACCCTAGGAAACATTTCCAAGATCCTGTGATGGCGAGAC 

AAATGATCCTTAAAGAAGGTGTGGGGTCTTTCCCAACCTGAGOATTTCTGAAAGGTTCAC 

AGGTTCAATATTTAATGCTTCAGAAGCATGTGAGGTTCCCAACACTGTCAGCAAAAACCT 

TAGGAGAAAACTTAAAAATATATCAATACATGCGCAATACACAGCTACAGACACACACT 

TGTTGACAAGGGAAAACCrrCAi^GCATGTTTCTTTCCCTCACCAC^ 

TACTAAAGCAATATATTTGTGATTCCCCATGTAATTCTTCAATGTTAAACAGTGCAGTCC 

TCTTTCGAAAGCTAAGATGACCATGCGCCCTTTCCTCTGTACATATACCCTTAAGAACGC 

CCCCTCCACACACTGCCCCCCAGTATATGCCGCATTGTACTGCTGTGTTATATGCTATGT 

ACATGTCAGAAACCATTAGCATTGCATGCAGGTTTCATATTCriTCTAAGATGGAAAGT^ 

ATAAAATATATTTGAAATGTAAAAAAAAAAAAAAA 
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Figure 20 

MSLLPRRAPPVSMRIXAAALLLLLLALYTARVlXISKCKCSRKGPKIRYSDVFaCLEM^^ 
PHCEEKMVIITTKSVSRYRGQEHCLHPKLQSTKRFIKWYNAWNEKRRVYEE 
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Figure 2! 

GGAGAGCGGAGCGAAGCTGGATAACAGGGGACCG 

ATGA TGTGGCGACCATCAGTTCTGCTGCTTCTGTTGCTACTGAGGCACGGGGCCCAGGGG 

AAGCCATCCCCAGACGCAGGCCCTCATGGCCAGGGGAGGGTGCACCAGGCGGCCCCCCTG 

AGCGACGCTCCCCATGATGACGCCCACGGGAACTTCCAGTACGACCATGAGGCTTTCCTG 

GGACGGGAAGTGGCOUVGGAATTCGACCAACTCACCCCAGAGGAAAGCCAGGCCCGTCTG 

GGGCGGATCGTGGACCGCaTGGACCGOK^SGGGGACGGCGACGGCTGGGTGT^ 

GAGCTTCGCGCGTGGATCGCGCACACGCAGCAGCGGCACATACGGGACTa^ 

GCCimSACACGTACGACACGGACCGO^CGGGCGTGTGGGTTGGGAGGAGCTGCGCAAC 

GCCACCTATCGCCACTACGCGCCCGGTGAAGAATTTCATGACGTGGAGGATGCAGAGACC 

TACAAAAAGATGCTGGCTCGGGACGAGCGGCGTTTCCGGGTGGCCGACCAGGATGGGGAC 

TCGATGGCCACTCGAGAGGAGCTGACAGCCTTCCTGCACCCCGAGGAGTTCCCTCACATG 

CGGGACATCGTGATTGCTGAAACCCTGGAGGACCTGGACAGAAACAAAGATGGCTATGTC 

CAGGTGGAGGAGTACATCGCGGATCTGTACTCAGCCGAGCCTGGGGAGGAGGAGCCGGCG 

TGGGTGCAGACGGAGAGGCAGCAGTTCCGGGACTTCCGGGATCTGAACAAGGATGGGCAC 

CTGGATGGGAGTGAGGTGGGCCACTGGGTGCTGCCCCCTGCCCAGGACCAGCCCCTGGTG 

GAAGCCAACCACCTGCTGCACGAGAGCGACACGGACAAGQATGGGCGGGTGAGCAAAGCG 

GAAATCCTGGGTAATTGGAACATGTTTGTGGGCAGTCAGGCCACCAACTATGGCGAGGAC 

CTGACCCGGCACCACGATGAGCT GTGAG CACCGCGCACCTGCCACAGCCTCAGAGGCCCG 

CACAATGACCGGAGGAGGGGCCGCTGTGGTCTGGCCCCCrCCCTGTCaVGGCCCCGC^ 

AGGGAGATGCAGTCCCAGGCATCCTCCTGCCCCTGGGCTCTCAGGGACCCCCTGGGTCGG 

CTTCTGTCCCTGTCACACCCCCAACCCCAGGGAGGGGCTGTCATAGTCCCAGAGGATAAG 

CAATACCTATTTCTGACTGAGTCTCCCAGCCCAGACCCAGGGACCCTTGGCCCCAAGCTC 

AGCTCTAAGAACCGCCCCAACCCCTCCAGCTCCAAATCTGAGCCTCCACCACATAGACTG 

AAACTCCCCTGGCCCCAGCCCTCTCCTGCXrrGGCCTGGCCTGGGACACCTCCTCTCTGCC 

AGGAGGCAATAAAAGCCAGCGCCGGGACCTTGAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 22 

MMWR PSVLLLLLLLRHGAQGKPS PDAGPHGQGRVHQAAPLSDAPHDDAHGNFQYDHEAFL 

GREVAKEFT)QLTPEESQARLGRIVDRMDRAGDGDGWVSIAELRAWIAHTQQRHIRDSVSA 

AWDTYDTDRIX3RVGWEBLRNATyGHYAFGEBFHDVEDABTYIaC^aJU^ 

SMAlllEELTAFLHPEBFPHMRDIVIAETLEDU>RNKDGYVQVEEYIADLySAEPGEEEPA 

WQTERQQFRDFRDLNKDGHLDGSEVGHWVLPPAQDQPLVEANHUiHESDTDKDGRI/SKA 

EILGNWNMFVGSQATNYGEDLTRHHDEL 
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Figure 23 

CAAAACTTG cgtcxk:ggagagcgcccagcttgacttgaatggaagqagcccgagccogcg 

GAGCGCAGCTGAGACTGG<KK3AGCGCGTT0GGCCTGTGGGGCGCCGCTCGGCGCCGGGGC 
GCAGCAGGGAAGGGGAAGCTGTGGTCTGCCCTGCTCCACGAGGCGCCACTGGTGTGAACC 



GC3GAAGGCAGCGGCGAGGCAGGAGGGCTCATGGTGAGCAAGGAGGCCGGCTGATCTGCAG 
GCGCACAGCATTCCGAGTTTACAGATTTTTACAGATACCAA 

ATGGAAGGCGAGGAGGOlGAACAGCCTGCCTGGTTCCATCAGCCCTGGCGCCCAGGCGCa 
TCTGACTCGGCACCCCCTGCAGGCACCATGGCCCAGAGCCGGGTGCTGCTGCTCCTGCTG 
CTGCTGCCGCCACAGCTGCACCTGGGACCTGTGCTTGaxntS^ 

CGAAGTGGCGGCCACAGCCTGAGCCCCGAAGAGAACGAATTTGCGGAGGAGGAGCCGGTG 

CTGGTACTGAGCCCTGAGGAGCCCGGGCCTGGCCCAGCCGCGGTCAGCTGCCCCCGAGAC 

TGTGCCTGTTCCCAGGAGGGCGTCGTGGACTGTGGCXSGTATTGACCTGCXSTGAGTTCCCG 

GGGGACCTGCCTGAGCACACCAACCACCTATCrrcrcCAGAACAACCAGCT 

TACCCTGAGGAGCTCTCCCGGCTGCACOSGCTCSGAGACACTGJ^ACCTGCAAAACAACCGC 

CTGACTTCCCGAGGGCTCCCAGAGAAGGCGTTTGAGCATCTGACCAACCTCAATTACC^ 

TACTTGGCCAATAACAAGCTGACCTtGGCACCCCGCTTCXrrGCCAAACGCCCTG^^ 

GTGGACTTTGCTGCCAACTATCTCACCAAGATCrATGGGCTCACCTTTGGCCAGAAGCCA 

AACTTGAGGTCTGTGTACCnXSCACAACAACAAGCTGGCAGACGCCGGGCTGCCXKyVC^ 

ATGTTOUVCXMCTCCAGCAACGTCGAGGTCCrCATCCTGTCCAGCAACTTCCTGCGCCA^ 

GTGaXAAGCAOrrGCCGCCTGCCCTGTACAAGCTGCACXrrCKAGAACAACA^ 

AAGATCOTCCCGGGGGCCTTCaGCGAGCTGAGCAGCCTGCXSCXaGCTATACCTGCaGAAC 

AACTACCTGACTGACGAGGGCCTGGACAACXSAGACCTTCTGGAAGCTCTCCAGCCTGGAG 

TACCTGGATCTGTCCAGCAACAACCTGTCTCGGGTCCCAGCTGGGCTGCCGCGCAGCCTG 

GTGCTGCTGCACTTGGAGAAGAACGCCATCCGGAGCGTGGACGCGAATGTGCTGACCCCC 

ATCCGCAGCCTGGAGTACCTGCTGCTGCACAGCAACCAGCTGCGGGAGCAGGGCATCCAC 

CCACTGGCCTTCCAGGGCCTCAAGCGGTTCCACACGGTGCACCTGTACAACAACGTO 

GAGCGCGTGCX!CAGTGGCCrrcCCTCGCCGCGTGCGCACCCrCATGATCCTGCACAACCAG 

ATCACAGGCATTGGCCGCGAAGACTTTGCCACCACCTACTTCCTGGAGGAGCTCAACCTC 

AGCTACAACCGCATCACCAGCCCACAGGTGCACCGCGACGCCTTCCGCAAGCTGCGCCtG 

CTGCGCn'CGCrGGACCTGTCGGGCAAC«;GCTGCACAaxrrGCCACC^ 

AATGTCCATGTCCTGAAGGTCAAGCGCAATGAGCTGGCnXSCCTTGGCAC^^ 

GCGGGCATGGCTCAGCrcCGTGJ^GCTGTACCTCACCAGCAACaSACrGCGCAGCC 

CTGGGCCCCCGTGCCTGGGTGGACCTCXJCCCATCTGCAGCTGCTGGACATCGCCGGGAAT 

CAGCTCACAGAGATCCCCGAGGGGCTCCCCGAGTCACTTGAGTACCTGTACCTGCAGAAC 

AACAAGATTAGTGCGGTGCCCGCCAATGCCTTCGACTCCACGCCCAACCTCAAGGGGATC 

AAGCACCTGta^MTCTTGGACATTGAAGGOUCTTAGAGTTTGGTGACATT^^ 

CGTGGCCGCTTGGG6AAGGAAAAGGAGGAGGAGGAAGAGGAGGAGGAGGAGGAAGAGGAA 

ACAAGATAQTGACAAGGTGATGCAGATGTGACCTAGGATGATGGACCGCCGGACTCTTTT 

CTGCAGCACACGCCTGTGTGCTGTGAGCCCCCCACTCTGCCGTGCrCACACAGACACACC 

CAGCTGCACACATGAGGCATCCCACATGACACGGGCTGACACAGTCTCATATCCCCACCC 

CTTCCCACGGCGTGTCCCACGGCCAGACACATGCTVCACACATCACACCCTCAAAC^ 

CTGCCACGCCCTCTQAATCATGCAGGQAAGGGTCTGCCCCTGCCCTGGCACACACAGGCA 

CCCATTCCCTCCCCCTXXrrGACATGTGTATGCGTATGCATACACACCAO^CACAC^ 

TGCACAAGTCATGTGOSAACAGCCCTCCAAAGCCTATGCCACAGACAGCrcTTGCCC^^ 

GAAGACACAAGGGTATCCATGCTCTGTGGaaGGTGCCTGCCACCCTCTG^ 
AAGCTGGCTTTTATTCCTTTCCCATCCTATGGGGACAGGAGCCTTCAGGACTG^ 

GCCACGCCCTGGCAGGACACAGGCACmTCCAATGGGCAAGCCCAGTGGA^ 
GGAGAGCCrCCTGGGTG(nXXrTCXK»3CCTTGGGGCAG^ 

TGGGCTGAGCXaVOGGAGGAAGGACCCAGCTGCACCTAGGAGACACCTTTGTTCTTC^ 
CT(rrGGGGGAAGTTCCGGGTGCCTTTATTTTTTATTCTTTTCT 
AAATCTCAAAGCIUATTTTTCTTGrTATAGAAAAACTAATA 
CCTGCAAAAAAAAAA 
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Figure 24 

MBGEEAEQFAWFHQPWRPGASDSAPPAGTMAQSR>n.IXUiLLFE^LHLGPVIJlV^^ 

RSGGHSLSPBENEFASEBPVLVLSPEEPGPGPAAVSCPRDCACSQEGWDCGGIDIiREFP 

GDLPEHTNHLSIiQmVQLBKIYPEELSRLHRLETLNLQMNRLTSRGLPBKAFEH^ 

YlJUtinCLTLAPRFLPNALISVDFAANYLTXXyGLTFGQKPNL^^ 

MFKGSSNVEVLILSSNFIJ^HVFiaaPPiaYKLHLKNllKLBKIPPGAFSELSSLRELYI^ 

NYLTDEGLDNETFWKLSSLEYLDLSSNNLSRVPAGLPRSLVUiHLBKNAIRSVDANVLTP 

I RSLEYLLLHSNQLREQGI HPLAFQGLKRLHTVKL YNNALBRVPSGLPRRVRTLMI LHNQ 

ITGIGREDPATTYFLEELNLSYNRITSPQVHRDAFRKLRLLRSLDLSGNRLHTLPPGLPR 

NVHVLK\raNBIAAIJUiGAIAGMAQLRELyLTSimLRSRAIX3PRAWVDLAHLQLLDIAGN 

QLTEI PEGLPESLEYLYLQNNKI SAVPANAFDSTPNLKGI FLRFNKLAVGSWDSAFRRL 

KHLQVU)IEGKLEFGDISKDRGRLGKBKEEEEEEEEEEEETR 
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Figure 25 

GGCGCCGGTGCACCGGGCGGGCrGAGCGCCTCCTGCGGCCCGGCCTGCGCGCCCCGGCCC 

GCCGCGCCGCCCACGCCCCAACCCCGGCCCGCGCCCCCTAGCCCCCGCCCGGGCCCX5CXJC 

CCGCGCCCGCCCCCAGGTGAGCGCTCCGCCCGCCGCGAGGCCCCGCCCCGGCCCGCCCCC . 

GCCCCGCCCCGGCCGGCX5GGGGAACCGGGCGGATTCCTCGCGCGTCAAACCACCTGATCC 

O^TAAAACATTCATCCTCCCGGCGGCCrGCGCTGCGAGCGCCCCGCCAGTCCGOT 

GCCGCCCTCGCCCTtn^CXSCCCrGCCCXSCCCTGCGCACCCGCXKSCCC^^ 

GCCGGGCG6AGCGGAGCGCGCCGAGCCTCGTCCCGCGGCCGGGCCGGGGCCGGGCCX3TAG 

CGGCGGCGCCTGGATGCGGACCOK^CCGCGGGGAGACGGGCGCCCGCCCCGAAACGACrT 

TCAGTCCCCGACGCGCCCCGCCCAACCCCTACG 

ATQAAGAGGGCGTCCGCTGGAGGGAGCCGGCTGCTGGCATGGGTGCTGTGGCTGCAGGCC 
TGGCAGGTGGCAGCCCCATGCCCAGGTGCCTGCGTATGCTACAATGAGCCCAAGGTGACG 
ACAAGCTGCCCGCAGCAG<3GCCTGCAGGCTGTGCCCGTGGGCATCCCTGCTGCCAGCCAG 
CGCATCTTCCTGCACGGCAACCGCATCrCGCATGTGCCAGCTGCCAGCTTCCGTGCCTGC 
CGCAACCTCAGCATCCTGTGGCTGCACTCGAATGTGCTGGCCCGAATTGATGCGGCTGCC 
TTCACTGGCCTGGCCCTCCTGGAGCAGCTGGACCTCAGCGATAATGCACAGCTCCGGTCT 
GTGGACCCTGCCACATTCCACGGCCTGGGCCGCCTACACACGCTGCACCTGGACCGCTGC 
GGCCrGCAGGAGCTGGGCCCGGGGCTGTTCCGCGGCCTGGCTGCCCTGCAGTACCTCTAC 
CTGCAGGACAACXSCGCTGCAGGCACTGCCTGATGACACCTTCCC^^ 

CTGCACA6CCTCGACCGTCTCCTACTGCACCAGAACCGCGTGGCCCATGTGCACCCGCAT 

GCCTTCCGTGACCTTGGCCGCCTCATGAO^CTCTATCTGTTTGCCAACAATCTAT 

CTGCCCACTGAGGCCCTGGCCCCCCTGCGTGCCCTGCAGTACCTGAGGCTCAACGACAAC 

CCCTGGGTGTGTGACTGCCGGGCACGCCCACTCTGGGCCTGGCTGCAGAAGTTCCGCGGC 

TCCTCCTCCGAGGTGCCCTGCAGCCTCCCGCAACGCCTGGCTGGCCGTGACCTCAAACGC 

CTAGCtGCCAATGACCTGCAGGGCTGCGCTGTGGCCACCGGCCCTTACCATCCCATCTGG 

ACCGGCAGGGCCACCGATGAGGAGCCGCTGGGGCTTCCCAAGTGCTGCCAGCCAGATGCC 

GCTGACAAGGCCTCAGTACTGGAGCCTGGAAGACCAGCTTCGGCAGGCAATGCGCTGAAG 

GGACGCGTGCCGCCCGGTGACAGCCCGCrGGGCAACGGCTCTGGCaaCGGCACATCAAT 

GACTGACCCrTTGGGACTCTCCCTGGCrCTGCTGAGCCCCCGCTCAC^ 

GAGGGCTCCGAGCCACCAGGGTTCCCCACCTCGGGCCCrCGCCGGAGGCCAGGCI^^ 

CGCAAGAACCGCACCCGCAGCCACTGCCGTCTGGGCCAGGCAGGCAGCGGGGGTGGCGGG 

ACTGGTGACTCAGAAGGCTCAGGTGCCCTACCCAGCCTCACCTGCAGCCTCACCCCCCTG 

GGCCTGGCGCTGGTGCTGTGGACAGTGCTTGGGCCCTG CTGA CCCCCAGCGGACACAAGA 

GCGTGCTCAGCAGCCAGGTGTGTGTACATACGGGGTCTCTCTCCACGCCGCCAAGCCAGC 

CGGGCGGCCGACCCGTGGGGCAGGCCAGGCCAGGTCCTCCCTGATGGACGCCTGCCGCCC 

GCCACCCCCATCTCCACCCCATCATGTTTACAGGGTTCGGCGGCAGCGTTTGTTCCAGAA 

CGCCGCCTCCCACCCAGATCGCGGTATATAGAGATATGCATTTTATTTTACTTGTGTAAA 

AATATCGGACXSACGTGGAATATU^GAGCTCTTTTCTTAAAAAAA 
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Figure 26 

MKRASAGGSRLLAWVLWLQAWQVAAPCPGACVCYNEPKVTTS CPQQGIiQAVPVG I PAAS 
QRI FLHGNRISHVPAASFRACRNLTI LWLHSNVLARIDAAAFTGLALLEQLDLSDNAQL 
RSVDPATFHGLGRl4HTLHIJ)RCGLQELGPGLFRGUUU*QYLyi^DNAL0AI*PDDTFRDL 
GNLTHLFLHGMRISSVPERAFRGLHSLDRLLLHQNRVAHVHPHAFRDLGRLMTLYLFAN 
NLSALPT&ALAPLRALQYLRLNDNPWVCDCRARPLKAWLQKFRGSSSGVPCSLPQRLAG 
RDLKRLAANDI1QGCAVAT6PYHPZWTGRATDEEPL6LPKCCQPDAADKASVLEPGRPAS 
AGNALKGRVPPGDSPPGNGSGPRHINDSPFGTLPGSAEPFLTAVRPEGSEPPGFPTSGP 
RRRPGCSRIQmTRSHCRI.G0AGSGGGGTCD5EGSGAZ.PSLTCSLTPL6]JlLVLWTVL0P 
C 
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Figure 27 

GCCCCAGGGACTGCTATGGCTTCCTTTGTTGTTCACCCCGGTCTGCGTC 

ATGT TAAACTCa^TGTCCTCCTGTGGTTAACTGCTCTTGCCATCAAGTTCACCCTCATT 

GACAGCau^GCACAGTATCCAGTTGTOU^a^CAAATTATGGCiJV^ 

ACACCGTTACCCAATGAGATCTTGGGTCCAGTGGAGC»GTACT1AGGGGTCCCCTATG^ 

T<»CX:CCCCACTGGAGAGAGGCMGTTTCAGCCCCCAGAACCCCCGTCCrCCTGGACTOGC 

ATCCGAAATACTACTCAGTTTGCTGCrrGTGTGCCCCCAGCACCT^ 

CTQCATGAaVTGCTGCCCATCTGGTTTACCGCCMTTTGGATACTTTGAT^ 

CAAGATOUU^TGAAGACTGCCTTTACTTAAACATCTACGTGCCCACGGAAGATG^ 

AACACAAAGAAAAACGCAGATGATATAACGAGTAATGACCGTGGTGAAGACGAAGATATT 

CATGATCAGAACAGTAAGAAGCCCGTCATGGTCTATATCCATGGGGGATCTTACATGGAG 

GGCACCGGCAACATGATTGACGGCAGCATTTTGGCAAGCTACGGAAACGTCATCGTGATC 

ACCATTAACTACCGTCTGGGAATACTAGGGTTTTTAAGTACCGGTGACCAGGCAGCAA/J^ 

GGCAACTATGGGCTCCTGGATCAGATTCAAGCACTGCGGTGGATTGAGGAGAATGTGGGA 

GCCTTTGGCGGGGACCCCAAGAGAGTGACCATCTrTGGCTCGGGGGCTGGGGCCTCCTGT 

GTCAGCCTGTTGACCCTGTCCCACTACTCAGAAGGTCTCTTCCAGAAGGCCATCATTCAG 

agcggcaccgccctgtccagctgggcagtgaactaccagccggccaagtacactcx;gata 

TTGGCAGACAAGGTCGGCTGCAACATGCTGGACy^CCACGGACATGGTAGAATGCCTGCGG 

AACAAGAACTACAAGGAGCTCATCa^GO^CCATCACCCCGGCCACCTACCACAT^ 

TTCGGGCCGGTGATCGACGGCGACGTO^TCCCAGACGACCXrCCAGATCCroATG^ 

GGCGAGTTCCTCAACTACGACATCATGCTGGGCGTCAACaWVGGGGAAGGCCTGAAGTTC 

GTGGACGGCATCGTGGATAACGAGGACGGT<n^CGCCCAACGACTTTGACTTCTCCGTG 

TCCAACTTCGTGGACAACCTTTACGGCTACCCTGAAGGGAAAGACACTTTGCGGGAGACT 

ATCAAGTTCATGTACACAGACTGGGCCGATAAGGAAAACCCGGAGACGCGGCGGAAAACC 

CTGGTGGCTCTCTTTACTGACCACCAGTGGGTGGCCCCCGCCGTGGCCGCCGACCTGCAC 

GCGCAGTACGGCTCCCCCACCTACTTCTATGCCTTCTATCATCACTGCCAAAGCGAAATG 

AAGCCCAGCTGGGCAGATTCGGCCCATGGTGATGAGGTCCCCTATGTCTTCGGCATCCCC 

ATGATCGGTCCCACCGAGCTCrTCAGTTGTAACTTTTCCAAGAACGACGTCATGCTCAGC 

GCCGTGGTCATGACCTACTGGACGAACTTCGCCAAAACTGGTGATCCAAATCAACCAGTT 

CCTCa^GGATACCAAGTTCATTCAaVCAAAACCCAACCGCTTTGAAGAAQTGGCCTGGTCC 

AAGTATAATCCCAAAGACCAGCTCTATCTGCATATTGGCTTGAAACCCAGAGTGA^ 

CACTACCGGGCAACGAAAGTGGCTTTCTGGTTGGAACTCGTTCCTCATTTGCAO 

AACGAGATATTCCAGTATGTTTOUVCAACCACA/U^GGTTCCTCCACCAGACATC 

TTTCCCTATGGCACCCGGCGATCTCCCGCCAAGATATGGCCAACCACCAAACGCCCAGCA 

ATCACTCCTGCCAACAATCCCAAACACTCTAAGGACCCTCACAAAACAGGGCCTGAGGAC 

ACAACTGTCCTCATTGAAACCAAACGAGATTATTCCACCGAATTAAGTGTCACCATTGCC 

GTCGGGGCGTCGCTCCTCTTCCTCAACATCTTAGCTTTTGCGGCGCTGTACTACAAAAAG 

GACAAGAGGCGCCATGAGACTCACAGGCGCCCCAGTCCCCAGAGAAACACCACAAATGAT 

ATCGCTCACATCCAGAACGAAGAGATCATGTCTCTGCAGATGAAGCAGCTGGAACACGAT 

CACGAGTGTGAGTCGCTGCAGGCACACGACACACTGAGGCTCACCTGCCCGCCAGACTAC 

ACCCTCACGCTGCGCCGGTCXSCCAGATGACATCCCACTTATGACGCCAAACACCATCACC 

ATGATTCCAAACACACTGACGGGGATGCAGCCTTTGCACACTTTTAACACCT^ 

GGACAAAACAGTACAftATTTACCrCACGGAaiTTCCACCACTAGAGT ATAGC TT^ 

ATTTCCCTTCCTATCrCTCTGCCCTACCCGCTCAGC^ 

AGAAGGAAAGiAGAGAGAGAAAGAAAGTCTCa^GACCy^GGAATGTTTTTGTCCCACTGACT 

TAAGACAAAAATGCAAAAAGGCAGTCATCCCATCCCGGCAGACCCTTATCGTTGGTGTTT 

TCCAGTATTACAAGATCAACTTCTGACCCrGTGAAATGTGAGAAGTACyVCATT^ 

AAATAACTGCTTTAAGATCTCTACCACTCCAATCAATCTTTAGTGfTGATAGGACA^ 

ATTTCAAGGCCCCGGGTGTTTCCAACGTCATGGAAGCAGCn'GACACTTCTGAAACT^^ 

CAAGGACACTTGATATTTTTTAATTACAATGGAAGTTTAAACAT^ 

CAATGGATGGCItrrCCTTAAGTGAAGJ^GAGTCa^TGAGAT^^ 

TGTAATCCAGAGAGAAGGAAACGTAGATUVTTTATTATTAAAAGAATGGACrc 

AATCTGTACGGTTCTGTGCAAAGAGGTGTTTTGCCAGCCTGAACTATATTO 

TGT 
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Figure 28 

MLNSNVLLWLTALAI KFTLIDSQAQYPWNTNYGKI RGLRTPLPNEI LGPVEQYLGVPYA 

SPPTGERRFQPPEPPSSWTGIRNTTQFAAVCPQHLDERSLLHDMLPIWFTANLDTLMTYV 

QDQNEDCLYLNIYVPTEIX^ANTKKKADDITSiroRGEDEDIHDQNSKKPVMVYIHGGSY^ 

GTGNMIDGSI LASYGNVI VITINYRLGILGPLSTGDQAAKGNYGLLDQIOALRWI EENVG 

AFGGDPKRVTIFGSGAGASCVSLLTLSHYSEGLFQKAIIQSGTALSSWAVNYQPAKYTRI 

IJUJKVGaWOiDTTDMVEClJWKKYKELIQQTITPATYHIAFGPVIDGDVIPDDPQIL^ 

GEFLNYDimXjVKQGEGLKFVDGIVDNBDGVTPNDFDFSVSNFVDNLY 

IKFMYTDWADKENPETRRKTLVALFtDHQWVAPAVAADMAQYGSPTYFYAFYHHC^^ 

KPSWADSAHGDEVPYVFGIPMIGPTELFSCNFSKNDVMLSAVVMTYWTNFAK^ 

PQDTKPIHTKPNRFEEVAWSKYNPKDQLYLHIGLKPRVRDHYRATKVAFWLELVPHLHNIj 

NEIFQYVSTTTKVPPPDMTSFPYGTRRSPAKIWPTTKRPAITPANNPKHSKDPHKTGPED 

TTVL I ETKRDYSTELSVTI AVGASLLFLNI IAFAALYYKKDKRRHETHRRPSPQRNTTND 

I AH I QNEEIMSLQMKQLEHDHECESLQAHDTLRLTCPPDYTLTLRRSPDDIPLMTPNTIT 

M I PNTLTGMQPLHTFNTFSGGQNSTNLPHGHSTTRV 
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Figure 29 

GCGGAGCATCCGCTGCGGTCCTCGCCGAGACCCCCGCX3CGGATTCGCCGGTCCTTCCCGC 

GGGCGCGAOWSAGCTGTCCrCGCACCTGGATGGCAGCAGGGGCGCCGGGGTCCTCTCGAC 

GCCAGAGAGAAATCTCATCATCTGTGCAGCCTTCTTAAAGCAAACTAAGACC^^ 

GATTATCCTTGACCTTTGAAGACCAAAACTAAACTGAAATTTAAA 

AT GT tC X TCGGGGGAGAAGGGAGCTTGACiTACACTTTGGTAATAATTTGCTTCCTGA^ 

CTAAGGCTGTCTGCTAGTCAGAATTGCCTCAAAAAGAGTCTAGAAGATGTTGTCATTG^ 

ATCCAGTCATCTCTTTCTAAGGGAATCAGAGGCAATGAGCCCGTATATACTTCAACTCAA 

GAAGACTGCATTAATTCTTGCTGTTCAACAAAAAACATATCAGGGGACAAAGCATGTAAC 

TTGATGATCTTCGACACTCGAAAAACAGCTAGACAACCCAACTGCTACCTATTTrrCTGT 

CCCAACGAGGAAGCCTCTC.CATTGAAACCAGCAAAAGGACTTATGAGTTACAG 

ACAGATTTTCCATCTTTGACCAGAAATTTGCCAAGCCAAGAGTTACCCp^GGAAGATTCT 

CTCTTACATGGCCAATTTrCACAAGCAGTaiCTCCCCrrAGCCCATCATCACAC^ 

TCAAAGCCCACCGATATCrCATG<»lGAGACACACTTTCTCAGAAGTTTGGATCCTCA 

CACGTGGAGAAACTATTTAAGATGGATGAAGCAAGTGCCCAGCTCCTTGCTTATAAG6AA 

AAAGGCCATTCTCAGAGTTCACAATTTTCCTCTGATCAAGAAATAGCrCATC 

QAAAATGTGAGTGCGCTCCCAGCTACGGTGGCAGTTGCTTCTCCACATACCACCTCGGCT 

ACTCCAAAGCCCGCCACCCTTCTACCCACCAATGCTTCAGTGACACCTTCTGGGACTTCC 

CAGCCACAGCTGGCCACCACAGCTCCACCTGTAACCACTGTCACTTCTCAGCCTCCCACG 

ACCCrCATTTCTACAGTTTTTACAGGGGCTGCGGCTACACTCCAAGCAATGGCTACAACA 

GCAGTTCTGACTACCACCTTTCAGGCACCTACGGACTCGAAAGGCAGCTTAGAAACCATA 

CCGTTTACAGAAATCTCCAACTTAACTTTGAACACAGGGAATGTGTATAACCCTACTGCA 

CTTTCTATGTCAAATGTGGAGTCTTCCACTATGAATAAAACTGCTTCCTGGGAAGGTAGG 

GAGGCCAGTCCAGGCAGTTCCTCCCAGGGCAGTGTTCCAGAAAATCAGTACGGCCTTCCA 

TTTGAAAAATGGCTTCTTATCGGGTCCCTGCTCTTTGGTGTCCTGTTCCTGGTGATAGGC- 

CTCGTCCTCCTGGGTAGAATCCTTTCGGAATCACTCCGCAGGAAACGTTA 

CTCAAGACTGGATTATTTGATCAATGGGATCTATGTGGACATCTAAGGATC 

GTCTCTTAATTCATTTAGTAACCAGAAGCCCAAATGCAATGAGTTTCTGCT 

CTCTTAGCAGGAGGTTGTATTTTGAAGACAGGAAAATGCCCCCTTCTGCTTTCC^ 

TTTTTGGAGACAGAGTCTTGCTCTGTTGCCCAGGCTGGAGTGCAGTAGCACGATCTCGGC 

TCTCACCGCAACCTCCGTCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCTAAGTA 

TCTGGGATTACAGGCATGTGCCACCACACCTGGGTGATTTTTGTATTTTTAGTAGAGACG 

GGGTTTCACCATGTTGGTCAGGCTGGTCTCAAACTCCTGACCTAGTGATCCACCCTCCTC 

GGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACAGCTGGCCCCCTTCTGTTTT 

ATGTTTGGTTTTTGAGAAGGAATGAAGTGGGAACCAAATTAGGTAATTTTGGGTAATCTC 

TCTCTAAAATATTAGCTAAAAACAAAGCTCTATGTAAAGTAATAAAGTATAATTGCCATA 

TAAATTTCAAAATTCAACTGGCTTTTATGCAAAGAAACAGGTTAGGACATCTAGGTTCCA 

ATTCATTCACATTCTTGGTTCaVGATAAAATCAACTGTTTATATCAATTTCTAAT^ 

TGCT T TTCTTTTTATATGGATTCCTTTAAAACTTATTCCAGATGTAGTTCCTTCC^ 

AATATTTGAATAAATCTTTTGTTACTCAA 
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ATTTTCTGTGAAGGAACCAACTGATCTCCCCCACCCTTGGATTAGAGTTCCTGCTCTACC 
TTACCCACAGATAACACATGTTGTTTCTACTTGTAAATGTAAAGTCTTTAAAATAAACTA 
TTACAGATAAAAAA 
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Figure 30 

MFFGGEGSLXyTLVIICFLTLRLSASQNCLKKSLEDWIDIQSSLSKGIRGNEPVYTSTQ 
EDCINSCCSTKNISGDKACNLMI FDTRICTARQPNCYLFFCPNBEACPLKPAKGLMSyRI I 
TDFPSLTRNLPSQELPQEDSLLHGQFSQAVTPLAHHHTDYSKPTDISWRDTLSQKFGSSD 
HLBKLFKMDBASAQLLAYKEKGHSQSSQPSSDQEIAHLLPENVSALPATVAVASPHTTSA 
TPKPATLLPTNASVTPSGTSQPQIATTAPPVTTVTSQPPTTLISTVFTRAAATLQAMATT 
AVIiTTTFQAPTDSKGSLETI PFTEI SNLTLNTGNVYNPTALSMSNVESSTMNKTASWEGR 
EASPGSSSQGSVPENQYGLPFEKWLLIGSLLFGVLFLVIGLVLLGRILSESLRRKRYSRL 
DYLINGXYVDI 
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Figure 31 

CCCACGCGTCCGCCCACGCGTCCGCCCACGGGTCCGCCCACGCGTCCGGGCCACCAGAAG 

TTTGAGCCTCTTTGGTAGCAGGAGGCTGGJ^GAAAGGACAGAAGTAGCTCTGGCTGTG 

ATGGGGATCTTACTGGGCCTGCTACTCCTGGGGCACCTAACAGTGGACACTTATGGCCGT 

CCCATCCTOGAAGTGCCAGAGAGTGTAACAGGACCTTGGAAAOGGGJVTGTGAATCT^ 

T6CACCTATX»CCCCCTGCAAGGCTACACCCAAGTCTTG6TGAAGTGGC^ 

GGCrCAGACCCTGTCACCATCTTTCTACGTGACTCr^^ 

AAGTACCAGGGCCGCCTGCATGTGAGCCACAAGGTTCCAGGAGATGTATCCCTCCAATTG 

AGCACCCTGGAGATGGATGACCGGAGCCACTACACGTGTGAAGTCaCCTGGCAGAC^^ 

GATGGCAACCAAGTCGTGAGAGATAAGATTACTGAGCTCCGTGTCCAGAAACTCTCTGTC 

TCCAAGCCCACAGTGACAACTGGCAGCGGTTATGGCTTCACGGTGCCCCAGGGAATGAGG 

ATTAGCCTTCAATGCCAGGCTCGGGGTTCrCCTCCCATCAGTTATATTTGGTATAAGC^ 

CAGACTAATAACCAGGAACCCATCAAAGTAGCAACCCTAAGTACCTTACTCTTCAAGCCT 

GCGGTGATAGCCGACTCAGGCTCCTATTTCTGCACTGCCAAGGGCCAGGTTGGCTCTGAG 

CAGCACAGCGACATTGTGAAGTTTGTGGTCAAAGACTCCTCAAAGCTACTCAA^ 

ACTGAGGCACCTACAACCATGACATACCCCTTGAAAGCAACATCTACAGTGAAGCAGTCC 

TGGGJICTGGACCACTGACATGGATGGCTACCTTGGAGAGACCAGTGCTGGGCCAGGAAAG 

AGCCTGCCTGTCTTTGCCATCATCCTCATCATCTCCTTGTG 

ATGGCCTATATCATGCTCTGTCGGAAGACATCCauiCAAGAGCATGTCTACXSAAGC^ 

AGGTAAGAAAGTCrCTCCTCraCOlTTTTTGACCCCGTCCCTGCCCTCAATTTT^ 

TGGCAGGAAATGTGGAGGAAGGGGGGTGTGGCACAGACCCAATCCTAAGGCCGGAGGCCT 

TCAGGGTCAGGACATAGCTGCCTTCCCTCTCTCAGGCACCTTCTGAGGTTGTTTTGGCCC 

TCTGAACACAAAGGATAATTTAGATCCATCTGCCTTCTGCTTCCAGAATCCCTGGGTGGT 

AGGATCCTGATAATTAATTGGCAAGAATTGAGGCAGAAGG.GTGGGAAACCAGGACCACAG 

CCCCAAGTCCCTTCTTATGGGTGGTGGGCTCTTGGGCCATAGGGCACATGCCAGAGAGGC 

CAACGACTCTGGAGAAACCATGAGGGTGGCCATCTTCGCAAGTGGCTGCTCCAGTGATGA 

GCCAACTTCCCAGAATCTGGGCAACAACTACTCTGATGAGCCCTGCATAGGACAGGAGTA 

CCAGATCATCGCCCAGATCAATGGCAACTACGCCCGCCTGCTGGACACAGTTCCTCTGGA 

TTAT6AGTTTCTGGCCACTGAGGGCAAAAGTCTCTGTTAAAAATGCCCCATTAGGCCAGG 

ATCTGCTGACATAATTGCCTAGTCAGTCCTTGCCTTCTGCATGGCCTTCr^ 

CTCTCTTCCTGGATAGCCCAAAGTGTCCGCCTACCAACACTGGAGCCGCTGG6AGTCA 

GGCTTTGCCCTGGAATTTGCCAGATGCATCTCAAGTAAGCaVGCTGCTGGATTTGGCTCT 

GGGCCCTTCTAGTATCTCTGCCGGGGGCTTCTGGTACTCCTCTCTAAATACCAGAGGGAA 

GATGCCCATAGCACTAGGACTTGGTCATCATGCCTACAGACACTATTCAACTTTGGCATC 

TTGCCACCAGAAGACCCGAGGGAGGCTCAGCTCTGCCAGCTCAGAGGACCAGCTATATCC 

AGGATCATTTCTCrTTCTTCAGGGCCAGACAG CTTTr AATTGAAATTGTTATTTCACAGG 

CCAGGGTTCAGTTCTGCTCCTCCACTATAAGTCTAATGTTCTGACTCTCTCCTGGTGCT 

AATAAATATCTAATCATAACAGC 
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Figure 32 

MGILLGLLLI^GHLTVDTYGRPiLEVPESVTGPWKGpVNLPCTYDPI^YTQV^ 

GSDPVTIFLRDSSGDHIQQAKYQGRLHVSHKVPGDVSI/JLSTLEMDDRSHYTCEVTWQTP 

IXSNQVVRDKlTEIJiVQKLSVSKPTVTTGSGYGFTVPQQlRISLQCQARGSP^ 

OTiraQEPIKVATI^li*LFKPAVIADSGSYFCTAXGQVGSEQHSDIVKFVV!a>SSiaiLK^ 

TEAPTTMTWLKATSTOCQSWDWTTDMDGYLGETSAGPGkSLPVFAl ILI I SLCCMWFT 

MAYIMLCRKTSQQEHVYEAAR 
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Figure 33 

GC6CCGGGA6CCCATCTGCCCCCAGGGGCACGjSGGC6CG6G6CCG6CTCCCGCCCG6CAC 
ATGGCTGCAGCOVCCTCGCGCGCACCrCGAGGCGCCGCXSCCCAGCiraGCCGAGGTC 
CGGAGGCGCCCGGCCGCCCCGGAGCCAAGCAGCAACI^GCGGGGAAGCGCCCGCGTCCG 
GiSGATCGGG 

ATG TCCCTCCTCCTTCTCCTCTTGCTAGTTTCCTACTATGTTGGAACCTTGGGGACTCAC 

ACrGAGATCAAGAGAGTGGCAGAGGAAAAGGTCACTTTGCCCrGCCACCATCAACTGGGG 

CTTCCAGAAAAAGACACTCTGGATATTGAATGGCTGCTCACCGATAATGAAGGGAACC^ 

AAAGTGGTGATO^CTTACTCCAGTCGTCATGTCTACAATAACTTGACTGAGGAACAGAAG 

GGCCGAGTGGCCTTTGCriTCCAATTTCCTGGCAGGAGATGCCTCCTTGCAGATTGAACCT 

CTGAAGCCCAGTGATGAGGGCCGGTACACCTGTAAGGTTAAGAATTCAGGGCGCTACGTG 

TGGAGCCATGTCATCTTAAAAGTCTTAGTGAGACCATCCAAGCCCAAGTGTGAGTTGGAA 

GGAGAGCTGACAGAAGGAAGTGACCTGAGTTTGaiGTCTGAGTC^^ 

CCCATTGTGTATTACTGGCAGCGAATCCGAGAGAAAGAGGGA6AGGATGAACGTCTGCCT 

CCCAAATCTAGGATTGACTACAACCACCCTGGACGAGTTCTGCTGCAG^ 

TCCTACTCTGGAC1X3TACCAGTGCACAGCAG6CAACGAA6CTGGGAAGGAAA6CTGTGTQ 

GTGOGAGTAACTGTACAGTATGTACAAAGCATCGGCATGGTTGCAGGAGCAGT^ 

ATAGTGGCTGGAGCCCTGCTGATTTTCCTCTTGGTGTGGCTGCTAATCCGAAGGAAAGAC 

AAAGAAAGATATGAGGAAGAAGAGAGACCTAATGAAATTCGAGAAGATGCTGAAGCTCCA 

AAAGCCCGTCTTGTGAAACCGAGCTCCTCTTCCTCAGGCTCTCGGAGCTCACGCTCTGGT 

TCTTCCTCCACTCGCTCCACAGCAAATAGTGCCTCACGCAGCCAGCGGACACTGTCAAGT 

GACGCAGCACCCCAGCCAGGGCTGGCCACCCAGGCATACAGCCTAGTGGGGCCAGAGGTG 

AGAGGTTCTGAACCAAAGAAAGTCCACCATGCTAATCTGACCAAAGCAGAAACCACACCC 

AGCATGATCCCCAGCCAGAGCAGAGCCTTCCAAACGGT CTGAA TTACAATGGACTTGACT 

CCCACGCTTTCCTAGGAGTCAGGGTCTTTGGACXCTTCTCGTCATTGGAGCTCAAGT^ 

CAGCCACACAACCAGATGAGAGGTCATCTAAGTAGCAGTGAGCATTGCACGGAACAGAT^ 

CAGATGAGCATTTtCCTTATACAATACCAAACAAGCAAAAGGATGTAAGCTGATTCAT^ 

GTAAAAAGGCATCTTATTGTGCCrTniGACaiGAGTAAGGGAAAGCAGGAGT^^ 

ATTT6TTGACCAGGACCTGTGGTGAGAAGGTTGGGGAAAGGTGAGGTGAATA 

ACTTTTAATGTGGGATATTTTGTATCAGTGCTTTGATTCACAATTTTaAC^ 

GATGCTGTTTGTAAATTTTCTATGCATTTCtGCAAACTTATTGGATTATTAGT^ 

ACAGTCAAGCAGAACCCACAGCCTTATTACACCTGTCTACACCATGTACTGAGCTAACCA 

CTTCTAAGAAACTCCAAAAAAGGAAACATGTGTCTTCTATTCTGACTTAACTTCATTTGT 

CATAAGGTTTGGATATTAATTTCAAGGGGAGTTGAAATAGTGGGAGATGGAGAAGAGTGA 

ATGAGTTTCTCCCyVCTCTATACTAATCrrCACTATTTGTATTGAGCCCAAAATAACTATGA 

AAGGAGACAAAAATTTGTGACAAAGGATTGTGAAGAGCTTTCCATCTTCATGATGTTATG 

AGGATTGTTGACAAACATTAGAAATATATAATGGAGCAATO3TGGATTTCCCCT 

AGATGCCTCTAAGGACTTTCCTGCTAGATATTTCIX3GAAGGAGAAAATAC^ 

TTATCAACGTCCTTAGAAAGAATTCTTCTAGAGAAAAAGGGATCTAGGAATGCTGAAAG^ 

TTACCCAACATACCATTATAGTCTCTTCTTTCTGAGAAAATGTGAAAC^ 

ACTGGGTGGACrAGAAAGGGAGATTAGATO^GTTTTCTCTTAATATGTCAAGGAAGGTAG 

CCGGGCATGGTGCCAGGCACCTGTAGGAAAATCCAGCAGGTGGAGGTTGCAGTGAGCCGA 

GATTATGCCATTGCACTCCAGCCTGGGTGACAGAGCGGGACTCCGTCTC 
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M«;i 1 1 liLLVSYYVGTLGTmtlKRVAEEKVTUKaiHQlJOLPEKDTLDlEWLLTDNEGNQ 
KVVrmSRHVWNLTEEQKGRVAF^^ 

ssstoSsasrsqrtlstdaapqpglatqayslvgpbvrcsepkkvhhanltkaeit^ 
smipsqsrafqtv 
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Figure 35 

CACGCACTTCACCTGGGTCGGGATTCTCAGGTCATGAACGGTCCCAGCCACCTCCGGGCA 

GGGCGGGTGAGGACGGGGACGGGGa?rOT<XAACrGGCTGTCGGCT^^ 

ATCGCACAGCACGGGGCGATGGGaSCXnTTCGGGCCCTGTGCGGCC 

GCGCrOlGCCTGGGTCAGCGCCCCACCGGGGGTCCCGGGTGCGGCCCTGQ 

CTTGGGACGGGAACGGACGCGC6CTGCTGCCGGGTTCACACGACGCGCTGCTGCCGCGAT 

TACCCGGGCGAGGAGTGCTGTTCCGAGTGGGACTGCATGTGTGTCCAGCCTGAATTCCAC 

TGCGGAGACCCTTGCTGCACGACCTGCCGGCACCACCCTTGTCCCCCAGGCCAGGGGGTA 

CAGTCCCAGGGGAAATTCAGTTTTGGCTTCCAGTGTATCGACTGTGCCTCGGGGACCTTC 

TCCGGGGGCCACGAAGGCCACTGCAAACCTTGGACAGACTGCACCCAGTTCGGGTTTCTC 

ACTGTGTTCCCTGGGAACAAGACCCACAACGCTGTGTGCGTCCCAGGGTCCCCGCCGGCA 

GAGCCGCTTGGGTGGCTGACCGTCGTCCTCCTGGCCGTGGCCGCCTGCGTCCTCCTCCTG 

ACCTCGGCCCAGCTTGGACTGCACATCTGGCAGCTGAGGAGTCAGTGCATGTGGCCCCGA 

GAGACCCAGCTGCTGCTGGAGGTGCCGCCGTCGACCGAAGACGCCAGAAGCTGCCAGTTC 

CCCGAGGAAGAGCGGGGCGAGCGATCGGCAGAGGAGAAGGGGCGGCTGGGAGACCTGTG6 

CCAGGCCGCAGGGGCTCTGCGTTCTGCrCTGGGCCGGGCrCTGCT^ 
GTCGGTGCAGGAAGGTGGCAGTGACCAGCGCCCTGGACCATGCAGTTC 
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Figure 36 

MAQHGAMGAFRALCGLALLCALSLGQRPTGGPGCGPGRIiLGTGTDARCCRVHTTRCi^ 
YPGEECCSEWpCMCVQPEFHCGDPCCTTCRJlHPCPPGQGVQSQGKFSPGFQCIDCASGTF 
SGGHEGHCKPWTDCTQFGFLTVFPGNKTHNAVCVPGSPPAEPLGWLTVVLIAViUl 
TSAQLGLHIWQLRSQCMWPRETQLLLBVPPSTEDARSCQFPEEERGERSAEEKGRLGDLW 

V 
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Figure 37 

GAAAGCTATAGGCTACCCATTCAGCTCCCCTGTCAGAGACTCT^GCTTTGAGAAAGGCTA 

GCAAAGAGCAAGGAAAGAGAGAAAACAACAAAGTGGCGAGGCCCTCAGAGTGAAAGCGTA 

AGGTTCAGTCAGCCTGCTGCAGCTTTGCAGACCTCAGCTGGGCATCTCCAGACTCCCCTC 

AAGGAAGAGCCTTCCTCACCCAAACCCACAAAAG 

ATGCTGAAAAAGCCTCTCTCAGCTGTGACCTGGeTCTGCATTTO 

AGCCACCCJIGCGTGGCTGCAGAAGCTCTCTAAGCACAAGACACCAGCACAGCCACAGCTC 

AAAGCGGCCAACTGCTGTGAGGAGGTGAAGGAGCTCAAGGCCaUVGTTGCCAACCOT 

AGCCTGCTGAGTGAACTGAACAAGAAGCAGGAGAGGGACrGGGTCAGCGTGGTCATGCAG 

GTGATGGAGCTGGAGAGCAACAGCAAGCGCATGGAGTCGCGGCTCACAGATGCTGAGAGC 

AAGTACTCCGAGATGAACAACCAAATTGACATCATGCAGCTGCAGGCAGCACAGACGGTC 

ACTCAGACCTCCGCAGATGCCATCTACGACTGCTCTTCCCTCTACCAGAAGAACTACCGC 

ATCrCTGGAGTGTATAAGCTTCCTCCTGATGACTTCCTGGGCAGCCCTGAACTGGAGGTG 

TTCTGTGACATGGAGACTTCAGGCGGAGGCTGGACCATCATCCAGAGACGAAAAAGTGGC 

CTTGTCTCCTTCTACCGGGACTGGAAGCAGTACAAGCAGGGCTTTGGCAGCATCCGTGGG 

GACTTCTGGCTGGGGAACGAACACATCCACCGGCTCTCCAGACAGCCAACCCGGCTGCGT 

GTAGAGATGGAGGACTGGGAGGGCAACCTGCGCTACGCTGAGTATAGCCACTTTGTTTTG 

GGCAATGAACTCAACAGCTATCGCCTCTTCCTGGGGAACTACACTGGCAATGTGGGGAAC 

ACGCCCTCCMTATCATAACAACACAGCCTTCAGCACCAAGGACAAGGACAATGACAACT 

GCTTGGACAAGTGTGCACAGCrCCGCAAAGGTGGCTACTGGTAaWVCTGCTGaVCAGACT 

CCAACCTCAATGGAGTGTACTACCGCCTGGGTGAGCACAATAAGCACCTGGATGGCATCA 

CCTGGTATGGCTGGCATGGATCTACCTACTCCCTCAAACGGGTGGAGATGAAAATCCGCC 

CAGAAGACTTCAAGCCTTAAAAGGAGGCTGCCGTGGAGCACGGATACAGAAACTGAGACA 

CGTGGAGACTGGATGAGGGCAGATGAGGACAGGAAGAGAGTGTTAGAA 

AGGGTAGGACTGAGAAACAGCCTATAATCTCCAAAGAAAGAATAAGTCTCCAAGGAGCAC 

AAAAAAATCATATGTACCAAGGATGTTACAGTAAACAGGATGAACTATTTAAACCCACTG 

GGTCCTGCCACATCCTTCTCAAGGTGGTAGACTGAGTGGGGTCTCTCTGCCCAAGATCCC 

TGACATAGCAGTAGCTTGTCTTTTCCACATGATTTGTCTGTGAAAGAAAATAATTTTGAG 

ATOSTTTTATCTATTTTCTCTACGGCTTAGGCTATGTGAGGGCAAAA^ 

gctaaaaagaaccatattattttgattctcaaaggataggcctttgagtgttagagaam 
gagtgaaggaggcaggtgggaaatggtatttctatttttaaatccagtgaaattatc^^ 
agtctacacattatttttaaaacacaaaaattgttcggctggaactgaccgaggctggac 
ttgcggggaggaaactccagggcactgcatctggcgatcagactctgagcactgcccctg 

ctcgccttggtcatgtacagcactgaaaggaatgaagcaccagcaggaggtggacagagt 

ctctcatggatgccggcacaaaactgccttaaaatattcatagttaatacaggtatatct 

atttttatttactttgtaagaaacaagctcaaggagcttccttttaaattttgtctgtag 

gaaatggttgaaaactgaaggtagatggtgttatagttaataataaatgctgtaaataag 

catctcactttgtaaaaataaaatattgtggttttgttttaaacattca^ 

ccttctacaataaacactttcaaaatgtg 
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Figure 38 



^IIJCKPLSAVTWLCIFIVAFVSHPAWllQKLSKHKTPAQPQLKAANCCBEVKEL^ 

SLLSELlQCKQERDWVSVVMQVMELESNSKRMESRLTDAESKySGMNNOIDIMQl^ 

TQTSADAIYDCSSLYQKNYRISGVYKLPPDDPLGSPELBVPCpMBTSGGGWTIIQRRKSG 

LVSPYRDWKQYKQGPGSIRGDEmiGNEHIHRLSRQPTRLRVEMEDWEGNLRYAEYSHFVL 

GNBLNSYRLFLGNYTGNVGNDALQYHJOTAFSTKDKDNDNCLDKCAQ 

SNIJIGVYYRI/SBHNKHLDGITWYGWHGSTYSLKRVEMKIRPEDFKP 
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Figure 39 

GGAAGTCCACGGGGAGCTTGGATGCCAAAGGGAGGACGGCTGGGTCCTCrGGAGAGGA^ 

ACTCACTGGCATATTTCTGAGGTATCTGTAGAATAACaiCAGCCTCAGATACrGGGGACT 

TTACAGTCCCACAGAACCGTCCTCCCAGGAAGCTGAATCCAGCAAGAACA 

ATGGAGGCCAGCGGGftAGCTCATTTGCAGACAAAGGCAAGTC CTTrm 'CCTTTC 

TTGGGCTTATCTCTGGCGGGCGCGGCGGAACCTAGAAGCTAT7CTGTGGTGGAG6AAACT 

GAGGGCAGCTCCTTTGTCACCAATTTAGCAAAGGACCTGGGTCTGGAGCAGAGGGAATTC 

TCCAGGCGGGGGGTTAGGGTTGTTTCCAGAGGGAACAAACTACATTTGCAGCTCAATCAG 

GAGACCGCGGATTTGTTGCTAAATGAGAAATTGGACCGTGAGGATCTGTGCGGTCACACA 

GAGCCCTGTGTGCTACGTTTCCAAGTGTTGCTAGAGAGTCCCTTCGAGTTTTTTCAAGCT 

GAGCTGCAAGTAATAGACATAAACGACCACTCrCCAGTATTTCTGGACAAACAAATGTTG 

GTGAAAGTATCAGAGAGCAGTCCTCCTGGGACTACGTTTCCTCTGAAGAATGCCGAAGAC 

TTAGATGTAGGCCAAAACAATATTGAGAACTATATAATCAGCCCCAACTCCTATTTTC^ 

GTCCTCACCCGCAAACGCAGTGATGGCAGGAAATACCCAGAGCTGGTGCTGGACAAAGCG 

CTGGACCGAGAGGAAGAAGCTGAGCTCAGGTTAAaVCTCACAGCACTGGATGGTGGCTCT 

CCGCCCAGATCrGGCACTGCTCAGGTCTACATCGAAGTCCTGGATGTCAACGAT^ 

CCTGAATTTGAGCAGCCTTTCTATAGAGTGCAGATCTCTGAGGACAGTCCGGTAGGC^ 

CTGGTTGTGAAGGTCTCTGCCACGGATGTAGACACAGGAGTCAACGGAGAGATTTCCTAT 

TCACTTTTCCAAGCTTCAGAAGAGATTGGCAAAACCTTTAAGATCAATCCCTTGACAGGA 

GAAATTGAACTAAAAAAACAACrrCGATTTCGAAAAACTTCAGTCCTATGAAGTCAATATT 

GAGGCAAGAGATGCTGGAACCTTTTCTGGAAAATGCACCGTTCTGATTCAAGTGATAGAT 

GTGAACGACCATGCCCCAGAAGTTACCATGTCTGCATTTACCAGCCCAATACCTGAGAAC 

GCGCCTGAMCTGTGGTTGCACTTTTCAGTGTTTCAGATCTTGATTCAGGAGAAAATGGG 

AAAATTAGTTGCTCCATTCAGGAGGATCTACCCTTCCTCCTGAAATCCGCGGAAAACTTT 

TACACCCTACTAACGGAGAGACCACTAGACAGAGAAAGCAGAGCGGAATACAACATCACT 

ATGACTGTCACTGACTTGGGGACCCCTATGCTGATAACAa^GCTCAATATGACCGTCCTG 

ATCGCCGATGTCAATGACAACGCTCCCGCCTTCACCCAAACCTCCTACACCCTGTTCGTC 

CGCGAGAACyVACAGCCCCGCCCTGCACATCCGCAGCGTCAGaSCTACAGACAGAGACTCA 

GGCACCAACGCCCAGGTCACCTACTCGCTGCTGCCGCCCCAGGACCCGCACCTGCCCCTC 

ACATCCCTGGTCTCCATCAACGCGGACAACGGCCACCTGTTCGCCCTCAGGTCTCTGGAC 

TACGAGGCCCTGCAGGGGTTCCAGTTCCGCGTGGGCGCTTCAGACCACGGCTCCCCGGCG 

CTGAGCAGCGAGGCGCTGGTGCGCGTGGTGGTGCTGGACGCCAACGACAACTCGCCCTTC 

GTGCTGTACCCGCTGCAGAACGGCTCCGCGCCCTGCACCGAGCTGGTGCCCCGGGCGGCC 

GAGCCGGGCTACCTGGTGACCAAGGTGGTGGCGGTGGA.CGGCGACTCGGGCCAGAACGCC 

TGGCTGTCGTACCAGCTGCTCAAGGCCACGGAGCTCGGTCTGTTCGGCGTGTGGGCGCAC 

AATGGCGAGGTGCGCACCGCCAGGCTGCTGAGCGAGCGCGACGCGGCCAAGCACAGGCTG 

GTGGTGCTGGTCAAGGACAATGGCGAGCCTCCGCGCTCGGCCACCGCCACGCTGCACGTG 

CTCCTOGTGGACGGCTTCTCCCAGCCCTACCTGCCTCTCCCGGAGGCGGCCCCGACCCAG 

GCCCAGGCCGACTTGCTCACCGTCTACCTGGTGGTGGCGTTGGCCTCGGTGTCTTCGCTC 

TTCCTCnrTTCGGTGCTCCTGTTCGTGGCGGTGCGGCTGTGTAGGAGGAGCAGGGCGGCC 

TCGGTGGGTCGCTGCTTGGTGCCCGAGGGCCCCCTTCCAGGGCATCTTGTGGACATGAGC 

GGCACCAGGACCCTATCCCAGAGCTACCAGTATGAGGTGTGTCTGGCAGGAGGCTCAGGG 

ACCAATGAGTTCAAGTTCCTGAAGCCGATTATCCCCAACTTCCCTCCCCAGTGCCCTGGG 

AAAGAAATACAAGGAAATTCTACCTTCCCCAATAACTTTGGGTTCAATATTCA GTGAC CA 

TAGTTGACTTTTACATTCCATAGGTATTTTATTTTGTGGCATTTCCATGCCAATG^^ 

TTCCCCCftATTTGTGTGTATGTAATATTGTACGGATTTACTCTTGA lTTlU 'CTCATG^ 

TTTCTCCrrritjrrntAAAGTGaAa^TTTACCTTTATTCCTGG T ' ^ ^ ^ ^ 



40/ «33 



wo 00/53758 



PCT/USOO/0584] 



Figure 40 

MEASGia*ICRQROVLFSFLLLGLSLAGAAEPRSYSVVEETEGSSrVTNLAKDLGLEQREF 
S-U^GVRWSRGNKLHLQLNQETADLLLNEKLDREDLCGHTEPCv^RFQVLLESPFEFFQA 
ELQVIDINDHSPVFLDKQMLVKVSESS PPGTTFPLKNAEOLDVGQNNI ENYI I SPNSYFR 
VLTRKRSDGRKYPELVLDKAIJSREEEAELRLTLTALZXKrSPPRSGTAQVYIEVLDVinSllA 
PEFEQPFYRVQI SEDS PVGFLWKVSATDVDTGVNGEI S YSLFQASEEIGKTFKINPLTG 
EIELKKQLDFEKLQS YEVNZ EARDAGTFSGKCTVLI QVIDVNDHAPEVTMSAFTSPI PEN 
APETWALFSVSDLDSGENGKISCSIQBDLPFLLKSAENFYTLLTERPLDRESRAEYNIT 
ITVTDLGTPMLITOLNMTVLIADVNDNAPAFTQTSYTLFVRENNSPALHIRSVSATDRDS 
GTNAOVTYSLL PPQDPHLPLTSLVS INADNGHLFALRSLDYEALQGFQFRVGASDHGS PA 
LSSEALVRWVLDANDNS PFVLY PLQNGSAPCTELVPRAAE PG YLVTKWAVDGDSGQNA 
WLSYQUiKATELGLFGVWAHNGEVRTARLLSERDAAKHRLVVLVKDNGEPPRSATATLEV 
LLVDGFSQPYLPLPEAAPTQAQADLLTVYLWALASVSSLFLFSVLLFVAVRLCRRSRAA 
SVGRCLVPEGPLPGKLVDMSGTRTLSQSYQYEVCLAGGSGTNEFKFLKPI I PNFPPQCPG 
XEIQGNSTFPMNFGFNIQ 
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Figure 4 i 



GCTCCCAGCCARGAACCTCGGGGCCGCTGCGCGGTGGGGAGGAGTTCCCCGAAACCCGGC 
CGCTAAGCGAGGCCTCCTCCTCCCGCAGATCCGAACXMCCTGGGCGGGGTCACCCCGGCT 
GGGACWVGAAGCCXSCCGCCTGCCTGCCCGGGCCCGGGGAGGGGGCTGGGGCTGGGGCCGG 
AGGCGGGGTGTGAGTGGGTGTGTGCGGGGGGCGGAGGCTTGATGCAATCCCGATAAGAAA 
TGCTCGGGTGTCTtGGGCACCTACCCGTGGGGCCCGTAAGGCGCTACTATATAAGGCTGC 
CGGCCCGGAGCCGCCGCGCCGTCAGAGCAGGAGCGCTGCGTCCAGGATCTAGGGCCACGA 



ACCCCCATCGCCGGAGCTGCGCCGAGAGCCCCAGGGAGGTGCC 
ATGCGGAGCGGGTGTGTGGTGGTCCACGTATGGATCCTGGCCGGCCTCTGGCTGGCCGTG 
GCCGGGCGCCCCCTCGCCTTCTCGGACGCGGGGCCCCACGTGCACTACGGCTGGGGCGAC 
CCCATCCGCCTGCGGCACCTGTACACCTCCGGCCCCCACGGGCTCTCCAGCTGCTTCCTG 
CGCATCCGTGCCGACGGCGTCGTGGACTGCGCGCGGGGCGAGAGCGCGCACAGTTTGCTG 
GAGATCAAGGCAGTCGCTCTGCGGACCGTGGCCATCAAGGGCGTGCACAGCGTGCGGTAC 
C TCTG CATGGGCGCCGACGGCAAGATGCAGGGGCTGCTTCAGTACTCGGAGGAAGACTGT 
GCTTTCGAGGAGGAGATCCGCCCAGATGGCTACAATGTGTACCGATCCGAGAAGCACCGC 
CTCCCXKSTCTCCCTGAGCAGTGCCAAACAGCGGa^GCTGTAOlAGAACAGAGGCTTTCTT 
CCACTCTCTCATTTCCTGCCCATGCTGCCCATGGTCCCAGAGGAGCCTGAGGACCTCAGG 
GGCCACTTGGAATCTGACATGTTCTCTTCGCCCCTGGAGACCGACAGCATGGaGCCATTT 
GGGCTTGTCACCGGACTGGAGGCCGTGAGGAGTCCCAGCTTTGAGAAGTAACTGAGACCA 
TGCCCGGGCCTCTTCACTGCTGCCAGGGGCTGTGGTACCTGCAGCGTGGGGGACGTGCTT 
CTACAAGAACAGTCCTGAGTCCACGTTCTGTTTAGCTTTAGGAAGAAACATCTAGAAGTT 
GTACATATTCAGAGTTTTCCATTCGCAGTGCCAGTTTCTAGCCAATAGACTTGTCT^ 
ATAACATTGTAAGCCT 

GTAGCTTGCCCAGCTGCTGCCTGGGCCCCCATTCTGCTCCCTCGAGGTTGCTGGACAAGC 

TGCTGCACTGTCTCAGTTCTGCTTCAATACCTCCATCGATGGGGAACTCACTTCCTTTGG 

AAAAATTCTTATGTCAAGCTGAAATTCrCTAATTTTTTCTCATCAC^ 

CCAGAAGACAGGCAGTAGTTTTAATTTCAGGAACAGGTGATCCACTCTGTAAAACAGGAG 

GTAAATTTCACTCAACCCCATGTGGGAATTGATCTATATCTCTACITCXaVGGGACCAT^ 

GCCCTTCCCAAATCCCTCCAGGCCA6AACTGACTGGAGCAGGCATGGCCCACCAGGCTTC 

AGGAGTAGGGGAAGCCTGGAGCCCCACTCCAGCCCTGGGACAACTTGAGAATTCCCCCTG 

AGGCCAGTTCTGTCATGGATGCTGTCCTGAGAATAACTTGCTGTCCCGGTGTCACCTGCT 

TCCATCTCCCAGCCCACCAGCCCTCTGCCCACCTCACATGCCTCCCCATGGATTGGGGCC 

TCCCAGGCCCCCCACCITATGTC^CCTGCACTTCTTGTTCAAAAATCAGGAAAAGAAAA 

GATTTGAAGACCCCAAGTCTTGTCAATAACTTGCTGTGTGGAAGCAGCGGGGGAAGACCT 

AGAACCCTTTCCCCAGCACTTGGTTTTCCAACATGATATTTATGAGTAATTTATTTTGAT 

ATGTACATCTCTTATTTTCTTACATTATTTATGCCCCCAAATTATATTTATGTATGTAAG 

TGAGGTTTGTTTTGTATATTAAAATGGAGTTTGTTTGT 
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Figure 42 

^mSGCVVVHVWIIAGLWIAVAGRPIAFSDAGPHVHYGWGDPIRLRHLYTSGPHGLSSC^ 
LRIRADGVVDCARGQSiUJSLLEIKAVALRT^/AIKGVHS\mYLCMGADGja4QGLLQ^ 
DCAFEEEIRPDGYNVYRSEKHRLPVSLSSAKQRQLYKNRGPLPLSHFLFMLPMVPEEPE 
DLRGKLESDMFS5PLBTDSMDPFGLVTGLEAVRSPSFEK 
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Figure 43 

GGTCTCGCTCTGTCACACAGGCTGGAGTGCAGTGGTGTGATCTTGGCTCATCGTAACCTC 
CACCTCCCGGGTTCAAGTGATTCrCATGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGT 
GGTGACTTCCAAGAGTGACTCCGTCGGAGGAAA 

ATOACTCCCCAGTCGCTGCTGCAGACGAOVCrGTTCCTGCTGAGTCrrGCTCTTCCT 

CAAGGTGCCCACGGCAGGGGCCACAGGGAAGACTTTCGCTTCTGCAGCCAGCGGAACCAG 

ACACACAGGAGCAGCCTCCACTACAAACCCACACCAGACCTGCGCATCTCCATCGAGAAC 

TCCGAAGAGGCCCrCACAGTCCATGCCCCPTTCCCTGCAGCCCACCCTCCTTCCCGATC^ 

TTCCCTGACCCCAGGGGCCTCTACCACTTCTGCCTCTACrrGGAACCGACATGCTGGGAG^ 

TTACATCTTCTCTATCGCAAGCGTGACTTCTTGCTGAGTGACAAAGCCTCTAGCC^ 

TGCnTCCAGaVCCAGGAGGAGAGCCTGGCTC^GGGCCCCCXGCTGlTAGCCACTT^^ 

ACCTCCTGGTGGAGCCCTCAGAACATCAGCCTGCCCAGTGCCGCCAGCTTCACCTTCTCC 

TTCCACAGTCCTCCCCACACGGCCGCTCACAATGCCTCGGTGGACATGTGCGAGCTCAAA 

AGGGACCTCCAGCTGCTCAGCCAGTTCCTGAAGCATCCCCAGAAGGCCTCAAGGAGGCCC 

TCGGCTGCCCCCGCCAGCCAGCAGTTGCAGAGCCTGGAGTCGAAACTGACCTCTGTGAGA 

TTCATGGGGGACATGGTGTCCTTCGAGGAGGACCGGATCAACGCCACGGTGTGGAAGCTC 

CAGCCCACAGCCGGCCTCCAGGACCTGCACATCCACTCCCGGCAGGAGGAGGAGCAGAGC 

GAGATCATGGAGTACTCGGTGCTGCTGCCTCGAACACTCTTCCAGAGGACGAAAGGCCX3G 

AGCGGGGAGGCTGAGAAGAGACTCCTCCT^TGGACTTCAGCAGCCAAGCCCTGTTCCAG 

GACAAGAATTCCAGCCAAGTCCTGGGTGAGAAGGTCTTGGGGATTGTGGTACAGAACACC 

AAAGTAGCCAACCTCACGGAGCCCGTGGTGCTCACTTTCCAGCACCAGCTACAGCCGAAG 

AATGTGACTCTGCAATGTGTGTTCTGGGTTGAAGACCCCACATTGAGCAGCCCGGGGCAT 

TGGAGC^GTGCTGGGTGTGAGACOJTCAGGAGAGAAACCCAAACATCCTGCTTCTGCAAC 

CACTTGACCTACTTTGCAGTGCTGATGGTCTCCTCGGTGGAGGTGGACGCCGTGCACAAG 

CACTACCTGAGCCTCCTCTCCTACGTGGGCTGTGTCGTCTCTGCCCTGGCCTGCCTTGTC 

ACCATTGCCGCCTACCTCTGCTCCAGGGTGCCCCTGCCGTGCAGGAGGAAACCTCGGGAC 

TACACCATCMGGTGCACATGAACCTGCrGCTGGCCGTCTTCCTGCTGGACavayVGCTTC 

CTGCTCAGCGAGCCGGTGGCCCTGACAGGCTCTGAGGCTGGCTGCCGAGCCAGTGCCATC 

TTCCTGCACTTCTCCCTGCTCACCTGCCTTTCCTGGATGGGCCrCGAGGGGTACAACCT 

TACCGACTCGTGGTGGAGGTCTTTGGO^CCTATGTCCCTOGCTACCTAC^^ 

GCCATGGGCTGGGGCTTCX:CCATCTTTCTGGTGACGCTGGTGGCCCTGGa^ 

AACTATGGCCCCATCATCTTGGCT6TGCATAGGACTCCAGAGGGCGTCATCTO 

ATGTGCTGGATCCGGGACTCCCTGGTCAGCTACATCACCAACCrrGGGCCTCTTCAGCC^ 

GTGTTTCTGTTCAACATGGCCATGCTAGCCACCATGGTGGTGCAGATCCTGCGGCTGCGC 

CCCCACACCCAAAAGTGGTCACATGTGCTGACACTGCTGGGCCTCAGCCTGGTCCTTGGC 

CTGCCCTGGGCCTTGATCTTCTTCTCCTTTGCTTCTGGCACCTTCCAGCTTGTCGTCCTC 

TACCTTTTCAGCATCATCACCTCCTTCCAAGGCTTCCrCATCTTCATCrGGT^ 

ATGCGGCTGCAGiSCCCGGGGTGGCCCCTCCCCTCTGAAGAGCAACTCAGACAGCGCCAGG 

CATGTGATGAAGCAGAGATGCGGCCTOSTCGCACACTGCCTGTGGCCCCCGAGCCAGGCC 
CAGCCCCAGGCCAGTCAGCCGCAGACTTTGGAAAGCCCAACGACCATGGAGAGaVTCGGCC 
GTTGCCATGGTGGACGGACTCCCGGGCTGGGCTTTTGAATTGGCCTTGGGGACTAC^ 
CTCTCACTCAGCTCeCACGGGACrCAGAAGTGCGCCGCCATGCTGCCTAG 

CTCATTGCTGGGGGCOIGGCCTTGGATCTTGAGGGTCTGGCACATCCTTAATCCT^ 

CCTGCCTGGGACAGAAATGTGGCTCCAGTTGCTCTGTCTCTCGTGGTCACCC^^ 

CTCTGCATCCTCTGTCATTTtAACCTCAGGTGGCACCCAGGGCGAATGGGGCCC^^ 

GACCTTCAGGGCCAGAGCCCTGGCGGAGGAGAGGCCCTTTGCCAGGAGCACAGCAGCAGC 

TCGCCTACCTCTGAGCCCAGGCCCCCTCCCTCCCTCAGCCCCCCAGTCCTCCCTCCATCT 

TCCCTGGGGTTCTCCTCCTCTCCCAGGGCCTCCTTGCTCCTTCGTTCACAGCTGGG^ 

CCCGATTCCAATGCTGTTTTTTGGGGAGTGGTTTCCAGGAGCTGCCTGGTGT^ 

AATGTTTGTCTACTCCAaUVGCCTCGGCaXSCCCCTGAGCCAGGCT^ 

ACCCTGACCAAGCACAOSCCTCAGAGGGGCCCTCAGCCrCTCCrGAAGCCCTCTT^ 
AAGAACTGTGGACCATGCCAGTCCCGTCTGGTTTCCATCXCACCACTCCAAGGACT^ 
CTGACCTCCTCTGGTGACACTGGCCTAGAGCCTGACACTCTCCTAAGAGGTT^ 
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GCCCCCAAATAGCTCCAGGCGCCCTCGGCCGCCCATCATGGTTAATTCTGTCCAACAAAC 

ACACACGGGTAGATTGCTGGCCTGTTGTAGGTGGTAGGGACACAGATGACCGACCTGGTC 

ACTCCTCCTGCCAACATTCAGTCTGGTATGTGAGGCGTGCGTGAAGCAAGAACTCCTGGA 

GCTACAGGGACAGGGAGCCATCATTCCTGCCTGGGAATCCTGGAAGACTTCCTGCAGGAG 

TCAGCGTTCAATCTTGACCTTGAAGATGGGAAGGATGTTCTTTTTACGTACC^ 

TGTCTTTTGATATTAWUAGAAGTACATGTTaVTTGTAGAGAATTTGGAAACTCT^ 

AGAATCAAGAAGAAAAATAAAAATCAGCTGTTGTAATCGCCTAGCAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAA 
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Figure 44 

MTPQSUWJTTLFLLSlXFLVOCSAHGRGHREDFRFCSQRNQTHRSSLHyKPTPD^ 

SEEALTVHAPFPAiUn^ASRSFPDPRGLYKFCtyfmRHAGRLHLLYGKRDFLLSDKASSLL 

CFQHQEESIAQGPPLLATSVTSKWSPQNiSLPSAASFTFSFHSPFKTAAHNASVDMCELK 

RDI^IJ.SQFLKHPQKj^RRPSAAPA50QIiOSLESKLTSVRFMGDMVSFEEDRINATVWKL 

QPTAGLQDLHIHSRQEEEQSEIMEYSVLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVWEKVLGIVVQNTKVANLTEPVVLTFQHQLQPK^^ 

WSSAGCETVRRETQTSCFCJraLTYFAVIJ^VSSVEVDAVHKHYLSLLSWGCVVSAIACLV 
TI AA YLCSRVPLPCRRKPRDYTI KVHMNLLLAVFLLDTSPLLSE PVALTGSEAGCRASAI 
FLHFSLLTCLSWMGLEGYNLYRLWEVFGTYVPGYLLKLSAMGWGFPIFLVTLVALVDVD 
NYGPIILAVHRTPEGVIYPSMCWIRDSLVSYITNLGLFSLVFLFNMAMLATMWQILRLR 
PHTQKtf SHVLTI*LGLSLVLGLPWALI FFS FASGTFQL WL YLFS 1 1 TS FQGFL I FI WYWS 
MRLQARGGPSPLKSNSDSARLPISSGSTSSSRI 
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Figure 45 

GCGAGGTGGCGATCGCTGAGAGGCAGGAGGGCCGAGGCGGGCCTGGGAGGCGGCCCGGAG 

GTGGGGCGGCGCTGGGGCCGGCCCGCACGGGCTTCATCTGAGGGCGCACGGCCCGCGACC 

GAGCGTGCGGACTGGCCTCCCAAGCGTGGGGCGACAAGCTGCCGGAGCTGCA 

ATGGGCCGGGGCTGGGGATTCTTGTTTGGCCTCCTGGGCGCCGTGTGGCTGCTCAGCTCG 

GGCCACGGAGAGGAGCAGCCCCCGGAGACAGCGGCACAGAGGTGCTTCTGCCAGGTTAGT 

GGTTA.CTTGGATGATTGTACCTGTGATGTTGAAACCATTGATAGATTTAAT^ 

CTTTTCCCAAGACTACAAAAACTTCTTGAAAGTGACTACTTTAGGTA 

CTGAAGAGGCCGTGTCCTTTCTGGAATGACATCACCaVGTC^^ 

GTCAAACqiTGTCAATCTGATGAACTTCCTGATGGAATTAAATCTGCGAGCT 

TCTGAAGAAGCCAATAATCTCATTGAAGAATGTGAACAAGCTGAACGACrTGGA 

GATGAATCTCTGAGTGAGGAAACACAGAAGGCTGTTCTTCAGTGGACCAAGCATGATGAT 

TCTTCAGATAACTTCTGTGAAGCTGATGACATTCAGTeCCCTGAAGCTGAATATGTAGAT 

TTGCTTCTTAATCCTGAGCGCTACACTGGTTACAAGGGACCAGATGCTTGGAAAATAT^ 

AATGTCATCTACGAAGAAAACTGTTrTAAGCCACAGACAATrAAAAGACCTTTAAAT^ 

TTGGCTTCTGGTCAAGGGACy^GTGAAGAGAACACl"lTrrACAGTTGGCTAGAAGGTCTC 

TGTGTAGAAAAAAGAGCATTCTACAGACTTATATCTGGCCTACATGCAAGCATTAATGTG 

O^TTTGAGTGCAAGATATCTTTTACAAGAGACCTGGTTAGAAAAGAAATGGGGACACAAC 

ATTACAGAATTTCAACAGCGATTTGATGGAATTTTGACK3AAGGA<^ 

CTTAAGAACTTGTATTTTCTCTACTTAATAGAACTAAGGGCTTTATCCAAAGTC 

TTCTTCGAGCGCCCAGATTTTCAACTCTTTACTGGAAATAAAATTCAGGATGAGGAAAAC 

AAAATGTTACTTCTGGAAATACTTCATGAAATCAAGTCATTTCCTTTGCATTTT^ 

AATTCATTTTTTGCTGGGGATAAAAAAGAAGCACACAAACtAAAGGAGGACTTTCGAC^ 

CATTTTAGAAATATTTCAAGAATTATGGATTGTGTTGGTTGTTTTAAATGTCGTCTGTGG 

GGAAAGCTTCAGACTCAGGGTTTGGGCACTGCTCTGAAGATCTTATTTTCTGAGAAATTG 

ATAGCAAATATGCCAGAAAGTGGACCTAGTTATGAATTCCATCTAACCAGACAAGAAATA 

GTATCATTATTCAACGCATTTGGAAGAATTTCTACAAGTGTGAAAGAATTAGAAAACTTC 

AGGAACTTGTTACAGAATATTCA TTAAA GAAAACAAGCTGATATGTGCCT Gin " f CTGGAC 

AATGGAGGCGAAAGAGTGGAATTTCATTCAAAGGCATAATAGCAATGACAGTCTTAAGCC 

AAACATTTTATATAAAGTTGCTTTTQTAAAGGAGAATTATATTGTTTTAAGTJ^^ 

TTTTAAAAATTGTGTTAAGTCTATGTATAATACTACTGTGJIGTAAAAGT^ 

AATGTGGTACAAATTTTAAAGTTTAATATTGAAtAAAAGGAGGATTATCAAATTAAA^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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" Figure 46 

MGRGWGFLFGIXGAVWLLSSGHGEEQPPETAAQRCFCQVSGYLDDCTCDVETIDRFNNyR 
LFPRLQKLLESDYFRYYKVNLKRPCPFWNDISQCGRRDCAVKPCOSDEVPDGIKSASYKy 
SEEANNLIEECEQAERLGAVDESLSEETQKAVLQWTKHDDSSDNFCSADDIQSPEAEYVD 
LLLNPERYTGYKGPDAWKI WNVI YEENCFKPQTI KRPLNPLASGQGTSEENTF YSWLEGL 
CVBKRAFYRLISGLHASINVHLSARyLl.QETWLEKKWGHNITEFQORFDGILTEGEGPRR 
LKNLYFLyLIELRALSKVLPFFERPDFQLFTGNKIQOEENKMLLLEILHEIKSFPLHFDE 
NSFFAGDKKEAHIOJCEDFRLHFRNISRirmCVGCFKCRLWGKLQTQGLGTALKILFSEKL 
I ANMPESGPSYEFHLTRQEI VSLFNAFGRI STSVBCELENFRNLLQNIH 
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Figure 47 

ATCTTTTCTCCCAGCCCCAGGACACTGACTCrGTACAGG 

ATGGGGCCGTCCTCTTGCCTCCTTCTCATCCTAATCCCCCTTCTCCAGCTGATCAACCCG 

GGGA6TACTCAGTGTTCCTTAGACTCCGTTATGGATAAGAAGATCAAGGATGTTCTCAAC 

AGTCTAGAGTACAGTCCCTCrCCTATAAGCAAGAAGCTCTCGTGTGCTAGTGTCAAAAGC 

CAAGGCAGACCGTCCTCCTGCCCTGCTGGGATGGCTGTCACTGGCTGTGCTTGTGGCTAT 

GGCTGTGGTTCGTGGGATGTTCAGCTGGAAACCACCTGCCACTGCCAGTGCAGTGTGGTG 

GACTGGACCACtGCCCGCTGCTGCCACCTGACC TGA CAGGGAGGAGGCTGAGAACTCAGT 

TTTGTGACCATGACAGTAATGAAACCAGGGTCCCAACCAAGAAATCTAACTCAAACGTC^ 

CACTTCATTTGTTCaVTTCCTGATTCTTGGGTAATAAAGACAAACTTTGT^ 

AAAAAAAAAAAAAAAA 
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Figure 48 

MGPSSCLLLILIPLLQLINPGSTQCSLDSVMDKKIKDVLNSLEYSPSPISKKLSCASVKS 
QGRPSSCPAGMAVTGCACGYGCGSWDVQLETTCHCQCSWrjWTTARCCHLT ' 
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Figure 45 

GGCACGAGGGGGACAGGAGCTAATACCCAGAACTGAGTTGTGTCCTGCTAAGTCCTCTGC 
CACGTACCCACGGG 

ATGA AGAACCTTTCaTTTCCCCTCCi'Tll'Ciri"i"i'lC"rICCTTGTCCCTGAACT^ 
TCCAGCATGCCACTGTGTCCCATCGATGAAGCCATCGACW^GAAGATa^CAAGACrT 
AACTCCCTGTTTCCAAATGCAATAAAGAACATTGGCTTAAATTGCrGGACAGTCTCCTCC 
AGAGGGAAGTTGGCCTCCTGCCCAGAAGGCACAGCAGTCrrGAGCTGCTCCTGTGGCTCT 

GCCTGTGGCTCGTGGGACATTCGTGAAGAAAAAGTGTGTCACTGCCAGTGTGCAAGGATA 
GACTGGACAGCAGCCCGCTGC7GTAAGCTGCAGGTCGCTTC CTGA TGTCGGGGAAGTGAG 
CGTGGTTTCCAGCACAGCCACCCGTTCCTGTAGCTCCAGAGATGTCTGATGTCCTCCGGT 
CrCTACAGGCACCTGCACTCACGTGCGCGAATCCACACACAAGCACACATACTTAAAAAT 
AAAACAAAACAGGCTGGAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 50 

MKNLSFPIXFLFFLVPELLGSSMPLCPIDEAIDKKIKQDFNSLFPNAIKNIGLNa'TrVS 
SRGiaASCPEGETAVLSCSCGSACGSWDIREBKVC-iCQCARIDWTAARCCKLQVAS 
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Figure 51 

CCAGTCTGTCGCCACCTCACTTGGTGTCTGCTGTCCCCGCCAGGCAAGCCTCGGG7GAGA 
GCACAGAGGAGTGGGCCGGGACC 

ATGCGGGGGACGCGGCTGGCGCTCCTGGCGCTGGTGCTGGCTGCCTGCGGAGAGCTGGCG 
CCGGCCCTGCGCTGCTACGTCTGTCCGGAGCCCACAGGAGTGTCGGACTGTGTCACCATC 
GCCACCTGCACCACCAACGAAACCATGTGCAAGACCACACTCTACTCCCGGGAGATAGTG 
TACCCCTTCCAGGGGGACTCCACGGTGACCAAGTCCTGTGCCAGCAAGTGTAAGCCCTCG 
GATGTGGATGGCATCGGCCAGACCCTGCCCGTGTCCTGCTGCAATACTGAGCTGTGCAAT 
GTAGACGGGGCGCCCGCTCTGAACAGCCTCCACTGCGGGGCCCTCACGCTCCTCCCACTC 
TTGAGCCTCCGACTGTAGAGTCCCCGCCCACCCCCATGGCCCTATGCGGCCCAGCCCCGA 
ATGCCTTGAAGAAGTGCCCCCTGCACCAGGAAAAAAAAAAAAAAAAA 
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Figure 52 

^«lGTRIJU^LALVIMCGEUiPALRCYVCPEPTGVSDCOTIATCTI^ 

YPF0GDSTVTKSCASKCKPSDVD6IGQTLPVSCCNTELCNVDGAPALNSLHCGALTLLPL 
LSLRL 
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Figure 53 

iUAGTTACATTTTCTCTGGAACTCTCCTAGGCCACTCCCTGCTGATGCAACATCTGGGT^ 
TGGGCAGAAAGGAGGGTGCTTCGGAGCCCGCCCTTTCTGAGCTTCCTGGGCCGGCTCTAG 
AACAATTCAGGCTTCGCTGCGACTCAGACCTCAGCTCCAACATATGCATTCTGAAGAAAG 
ATGGCTGAGATGGACAGAATGCTTTATTTTGGAAAGAAACAATGTTCTAGGTCAAACTGA 

GTCTACCAA 

ATG CAGACTTTGACAATGGTTCTAGAAGAAATCTGGACAAGTCTTTTCATGTGGITTTTC 

TACGCATTGATTCCATGTTTGCTCACAGATGAAGTGGCCATTCTGCCTGCCCCTCAGAAC 

CTCTCTGTACTCTCMCCAACATGAAGCATCTCTTGATqTGGAGCCCAGTGATC^ 

GGAGAAACAGTGTACTATTCIXn'CGAATACCAGGGGGAGTACGAGAGCCTGTACACGAGC 

CACATCTGGATCCCCAGCAGCTGGTGCTCACTCACrGAAGGTCCTGAGTGTGATC 

ACCrCWSCCTGGAGCATCCTGAAGCATCCCTTTAATAGAAACTCAACCATCCTTACCCGA 
CCTCGGATGGAGATCACCAAAGATGGCTTCCACCTGGTTATTGAGCTGGAGGACCTGGGG 
CCCavGTTTGAGTTCCTTGTGGCCTACTGGAGGAGGGAGCCTGGTGCCGAGGAACATGTC 
AAAATGGTGAGGAGTGGGGGTATTCCAGTGCACCTAGAAACCATGGAGCCAGGGGCTGCA 
TACTGTGTGAAGGCCCAGACATTCGTGAAGGCCATTGGGAGGTACAGCGCCTTCAGCCAG 
ACAGAATGTGTGGAGGTGCAAGGAGAGGCCATTCCCCTGGTACTGGCCCTGTTTGCCTTT 
GTTGGCTTCATGCTGATCC7TGTGGTCGTGCCACTGTTCGTCTGGAAAATGGGCCGGCTG 
CTCCAGTACTCCTGTTGCCCCGTGGTGGTCCrCCCAGACSlCCTTGAAAATAACCAATTCA 
CCCCAGAAGTTAATCAGCTGCAGAAGGGAGGAGGTGGATGCCTGTGCCACGGCTGTGATG 
TCTCCTGAGGAACTCCTCAGGGCCTGGATCTCATAGGTTTGCGGAAGGGCCCAGGTGAAG 

CATGAGGGGACAAGTTGTGTTTCTGTTTTCCGCCACGGACAAGGGATGAGAGAAGTAGGA 
AGAGCCTGTTGTCTACAAGTCTAGAAGCAACCATCAGAGGCAGGGTGGTTTGTCTAACAG 
AACACTGACTGAGGCTTAGGGGATGTGACCTCTAGACTGGGGGCTGCCACTTGCTGGCTG 
AGCAACCCTGGGAAAAGTGACTTCATCCCTTCGGTCCTAAGTTTTCTCATCTGTAATGGG 
GGAATTACCTACACACCTGCTAAACACACACACACAGAGTCTCTCTCTATATATACACAC 
GTACACATAAATACACCCAGCACTTGCAAGGCTAGAGGGAAACTGGTGACACTCTACAGT 
CTGACTGATTCAGTGTTTCTGGAGAGCAGGACATAAATGTATGATGAGAATGATCAAGGA 
CTCTACACACTGG6TGGCTTGGAGAGCCCACTTTCCCAGAATAATCCTTGAQAGAAAAGG 
AATCATGGGAGCAATGGTGTTGAGTTCACTTCAAGCCCAATGCCGGTGCAGAGGGGAATG 
GCTTAGCGAGCTCTACAGTAGGTGACCTGGAGGAAGGTCACAGCCACACTGAAAATGGGA 
TGTGCATGAACACGGAGGATCCATGAACTACTGTAAAGTGTTGACAGTGTGTGCACACTG 
CAGACAGCAGGTGAAATGTATGTGTGCAATGCGACGAGAATGCAGAAGTCAGTAACATGT 
GCATGTTTGTTGTGCTCCTTTTTTCTGTTGGTAAAGTACAGAATTCAGaUATAAAAAG^ 
GCCACCCTGGCCAAAAGCGGTAAAAAAAAAAAAAAAA 
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Figure 54 

MQTFTMVLEEIOTSLFMWFFYALIPCLLroEVAILPAPQNLS\aSTNMKHIJJ^ 

GETVYYSVEYQGEYESLYTSHIWIPSSWCSLTEGPECDVTDDITATVPYNLRVRATLGSQ 

TSAWSILKHPFNRNSTILTRPGMEIT-aXSFHLVIELEDLGPQFEFLVAYWRREPGAEEHV 

K^rVRSGGIPVHLETr4EPGAAYCVKAQTFVKAIGRYSAPflQTBCVEVQGEAIPLV^iALPAF 

VGFMLILWVPLFVMKMGRLLQYSCCPVWLPDTLXITNSPQXLISCRREEVDACATAVM 

SPEELLRAWZS 
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Figure 55 

GAGCAGGACGGAGCC 

ATGGACCCCGCCAGGAAAGCAGGTGCCCAGGCCATGATCKSGACTGCftGGCTGGGTGCTC 

CTGCTGCTGCTTCGCGGAGGAGCGCAGGCCCTGGAGTGCTAa^GCTGCGTC 

GATGACGGATGCTCCCCGAACAAGATGAAGACAGTGAAGTGCGCGCCGGGCGT6GACGTC 

TGCACCGAGGCCGTGGGGGCGGTGGAGACCATCCACGGACAATTCTCGCTGGCAGTGCGG 

GGTTGCGGTTCGGGACTCCCCGGCAAGAATGACCGCGGCCTGGATCTTCACGGGCTTCTG 

GCGTTCATCCAGCTGCAGCAATGCGCTCAGGATCGCrGCAACGCCAAGCTCAACCTCACC 

TCGCGGGCGCTCGACCCGGCAGGTAATGAGAGTGCATACCCGCCCAACGGCGTGGAGTGC 

TACAGCTGTGTGGGCCTGAGCCGGGAGGCGTGCCAGGGTACATCGCCGCCGGTCGTGAGC 

TGCTACAACGCCAGCGATCATGTCTACAAGGGCTGCTTCGACGGCAACGTCACCTTGACG 

GCAGCTAATGTGACTGTGTCCTTGCCTGTCCGGGGCTGTGTCCAGGATGAATTCTGCACT 

CGGGATGGAGTAA.CAGGCCCAGGGTTOVCGCTCAGTGGCrCCTGTTGCCAGGGGTCCCGC 

TGTAACTCTGACCTCCGCAACAAGACCTACTTCTCCCCTCGAATCCCACCCCTTGTCCG6 

CTGCCCCCTCCAGAGCCCACGACTGTGGCCTCAACCACATCTGTCACCACTTCTACCTCG 

GCCCCAGTGAGACCCACATCCACCACCAAACCCATGCCAGCGCCAACCAGTCAGACTCCG 

AGACAGGGAGTAGAACACGAGGCCTCCCGGGATGAGGAGCCCAGGTTGACT6GAGGCGCC 

GCTGGCCACCAGGACCGOIGCAATTCAGGGCAGTATCCTGCAAAAGGGGGGCCCCAGCAG 

CCCCATAATAAAGGCTGTGTGGCTCCCACAGCTGGATTGGCAGCCCTTCTGTTGGCCGTG 

GCTGCTGGTGTCCTACTGTGAGCTTCTCCACCTGGAAATTTCCCTCTCACCTACTTCTCT 

GGCCCTGGGTACCCCTCTTCTCATCACTTCCTGTTCCCACCACTGGACTGGGCTGGCCCA 

GCCCCTGTTTTTCCAACATTCCCCAGTATCCCCAGCTTCTGCTGCGCTGGTTTGCGGCTT 

TGGGAAATAAAATACCGTTGTATATATTCTGCCAGGGGTGTTCTAGCTTTTTGAGGACAG 

CTCCTGTATCCTTCTCATCCTTGTCTCTCCGCTTGTCCTGTTGTGATGTTAGGACAGAGT 

GAGAGAAGTCAGCTGTCACGGGGAAGGTGAGAGAGAGGATGCTAAGCTTCCTACTCACTT 

TCTCCTAGCCAGCCTGGACTTTGGAGCGTGGGGTGGGTGGGACAATGGCTCCCCACTCTA 

AGCACTGCCTCCCCTACTCCCCGCATCTTTGGGGAATCGGTTCCCCATATGTCTTCCTTA 

CTAGACTGTGAGCTCCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTGAGTCGTA 
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Figure 56 

MDPARKAGAQAMIWTAGWIJXIiLLRGGAQALECYSCVQKADDGCSPNKMKTVKCAPGV^ 

CTEAVGAVETIHGQFSIJWRGCGSGLPGKm)RGLDlJIGLLAFIQLQQCAQDRCNAKLNLT 

SWajJPAGNESAYPPNGVECYSCVGLSREACQGTSPPWSCYNASDKVYKGCFDGNVTLT 

AAN\rrVSLPVRGCVQDEFCrRIX5VnX3PGFTLSGSCCQGSRCNSDLRinOT 

LPPP2PTTVASTTSVTTSTSAPVRPTSTTKPMPAPTSQTPRQGVEHEASRDEEPRLTGGA 

AGHQDRSNSGQYPAKGGPQQPHNKGCVAPTAGLAALXXAVAAGVLL 
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Figure 57 

CGGCOVCAGCTGGCATGCTCTGCCTGATCGCCATCCTGCTGTATGTCCTCGTCCAGTACC 

TCGTGAACCCCGGGGTGCTCCGCACGGACCCCA6ATGTCAAGAAT 

ATGA ACACGTGGCTGCTGTTCCTCCCCCICTTCCCGGTGCAGGTGCAGACCCTGAT&CT 

GTGATCATCGGGATGCTCGTGCTCCTGCTGGA ClTTCrfG G C rr G UT G CAC^^ 

CTGCTCATCTTCCACATCTACCTGAGTATGTCCCCCACCCTAAGCCCCCGATCCCCCCAA 

GGCTGGGTGGTCAGAGCTGCTCATCTTACACCTCTACTTGAGTATGTCCCT 

CCCCCCACGCCTGGGGCCAGAGTCTTTGTCCCCCGTGTGCGCATGTGTTCAGGGTCAGCC 

TCTCCCAGAAGTGAGATCATGGACAAAAAGGGCAAATCACAGGAAQAAATTAAATCCATG 

AGGACCCAGCAGGCCCAGCAAGAAGCTGAAGTCACGCCGAGACCTGCAGGAGTGGTGCCA 

GGTGCTTGAAGTAACAAGTTTAAAATGTTCAGAGACAATGGAATGGAATCTATTAGGCAA 

GAACAGGACATTATGAAATAAGGACAGGTGGACTTCCAWUU^CACAAGTAGAAATT 

CAATGAAATATATTACAGGCAGGTCACCCACrAACCAAACAACTGAAGCGAGAGCtGGTG 

GTCITGCrTCGTCTCACAGTGGGCACAGCGGTAGGCGGTCAGTCATGTTGCTGAACGACG 

GAGGGTAAACTCCCCAGCCCCAAGAAAACCTGTGTTGQAAGTAACAACAACCTCCCTGCT 

CCTGGCACCAGCa3TTTTCKn*CATGGTGGGCCAGCTGCA^ 

CAGTGGTGGCCCCX^GGCTGTGGCCTCTCAGGGGGTTTCIXSTGGAOVCGGGCAGCAGAGT 

GTGTCCAGGCCAGCCCX:<aAGAATGCCCTGCTCCTOACAGCTTGGCCAACCCC^^ 

GGCAGAGGGAGTTGGGTGGGTCAGGCTCTGGGCTCACCTCCATCTCCAGAGCATCCCCTG 

CCTGCAGTTGTGGCAAGAACGCCCAGCTCAGAATGAACACACCCCACCAAGAGCCTCCTT 

GTTCATAACCAOVGGTTACCCTACAAACCACTGTCCCCACACAACCCrGGGGATGTTTTA 

AAACACACACCTCTAACGCATATCTTACAGTCACTGTTGTCTTGCCTGAGGGTTGAATTT 

TTTTTAATGAAAGTGCAATGAAAATCACTGGATTAAATCCTACGGACACAGAGCTGAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 58 

M^^ImLFLPLFPVQVQTLIWIIGMLVI.UJ5FLGLVHLG0LLIFHIyLSMSPTLSPRSPQ 

GWWRAAHLTPLLEYVPNPEPPTPGARVFVPRVRMCSGSASPRSEIMDKKGKSQEEIKSM 
RTQQAQQEAELTPRPAGWPGA 
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Figure 59 

AGGCGGGCAGCAGCTGCAGGCTCACCTTGCAGCTTGGCGGA 



CAGCCCAGGAGCCCCAAAAGCAAGAGGAAGGGGCAAGGGCGGCCTGGGCCCCTGGCCCCT 
GGCCCTCACCAGGTGCCACTGGACCTGGTGTCACGGATGAAACCGTATGCCCGCATGGAG 
GAGTATGAGAGGAACATCGAGGAGATGGTGGCCCAGCTGAGGAACAGCTCAGAGCTGGCC 
CAGAGAAAGTGTGAGGTCAACTTGCAGCTGTGGATGTCCAACAAGAGGAGCCTGTCTCCC 
TGGGGCTACAGCATCAACCACGACCCCAGCCGTATCCCCGTGGACCTGCCGGAGGCACGG 
TGCCTGTGTCTGGGCTGTGTGAACCCCTTCACCATGCAGGAGGACCGCAGCATGGTGAGC 
GTGCCGGTGTTCAGCCAGGTTCCTGTGCGCCGCCGCCTCTGCCCGCCACCGCCCCGCACA 
G6GCCTTGCCGCCAGCGCGCAGTCATGGAGACCATCGCTGTGGGCTGCACCTGCATCTTC 
TGAATCACCTGGCCCAGAAGCCAGGCCAGCAGCCCGAGACCATCCTCCTTGCACCTTTGT 
GCCAAGAAAGGCCTATGAAAAGTAAACACTGACTTTTGAAAGCAAG 



61 /133 



wo 00/53758 



PCTAJSOO/05841 



Figure 60 

MDWPHNLLFLLTIS I FLGLGQPRSPKSKRKGQGRPGPLAPGPHQVPLDLVSRMKPYARME 
EYERNI EEMVAQLRNSSELAQRKCEVNLQLWMSNKRSLSPWGYS INHDPSRI PVDLPBAR 
CLCLGCVNPFTMQEDRSMVSVPVFSQVPVRRRLCPPPPRTGPCRQRAVMETIAVGCTCIF 
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Figure 61 

A GATQG TCftACGACCGGTGCAAGACCATGGGCGGCGCTGCCCAACTTGAGGACCGGCCGC 
CTGTGCTGCTGGCTGTAGCTGTCACC 

GGTGCCGTGCTCTTCCTGAACCACGCCCACGCGCCGGGCACGGCGCCCCCACCTGTCGTC 
AGO^CTGGGGCTGCCAGCGCCAACAGCGCCCTGGTCACTGTGGAAAGGGCGGACAGCTCG 
CACCTCAGCATCCTCATTGACCCGCGCTGCCCCGACCTCACCGACAGCTTCGCACGCCTG 
GAGAGCGCCCAGGCCTCGGTGCTGCAGGCGCTGACAGAGCACCAGGCCCAGCCACGGCTG 
GTGGGCGACCAGGAGCAGGAGCrcCTGGACACGCTGGCCGACCAGCTGCCCaSGCTGCrG 
GCCCGAGCCTCAGAGCTGCAGACGGAGTGCATGGGGCTGCGGAA6GGGCATGGCACGCTG 

AGCCAGGGCCACATGGCTCACCTGGTGAACrCCGTCAGCGACATGCTGGATGCCCTC 

AGGGACCGGGGGCTGGGCCGGCCCCGCAACAAGGCCGACCTTCAGAGAGCGCCTGCCCGG 

GGAACCCGGCCCCGGGGCTGTGCCACTGGCTCCCGGCCCCGAGACTGTCrGGACGTCCTC 

CTAAGCGGACAGCAGGACGATGGCGTCTACTCTGTCTTTCCCACCCACTACCCGGCCGGC 

TTCCAGGTGTACTGTGACATGCGCACGGACGGCGGCGGCTGGACGGTGTTTCAGCGCCGG 

GAGGACGGCTCCGTGAACTTCTTCCGGGGCTGGGACGCGTACCGAGACGGCTTTGGCAGG 

CTCACCGGGGAGCACTGGCTAGGGCTCAAGAGGATCCACGCCCTGACCACACAGGCTGCC 

TACGAGCTGCACGTGGACCTGGAGGACTTTGAGAATGGCACGGCCTATGCCCGCTACGGG 

AGCTTCGGCGTGGGCTTGTTCTCCGTGGACCCTGAGGAAGACGGGTACCCGCTCACCGTG 

GCTGACTATTCCGGCACTGCAGGCGACTCCCTCCTGAAGCACAGCGGCATGAGGTTCACC 

ACCAAGGACCGTGACAGCGACCATTCAGAGAACAACTGTGCCGCCTTCTACCGCGGTGCC 

TGGTGGTACCGCAACTGCCACACGTCCAACCTaUVTGGGCAGTACCTGCGCGGTGCGCAC 

GCCrCCTATGCCGACGGCGTGGAGTGGTCCTCCTGGACCGGCTGGCAGTACTCACTCAAG 

TTPTrTGAGATGAAGATCCGGCCGGTCCGGGAGGACOj CTAG ACTGGTGCACCITGTCCT 

TGGCCCTGCTGGTCCCTGTCGCCCCATCCCCGACCCCACCTCACTCTTTCGTGAATGTTC 

TCCACCCACCTGTGCCTGGCGGACCCACTCTCCAGTAGGGAGGGGCCGGGCCATCCCTGA 

CACGAAGCTCCCTGGGCCGGTGAAGTCACACATCGCCTTCTCGCCGTCCCCACCCCCTCC 

ATTTGGCAGCTCACTGATCTCTTGCCTCTGCTGATGGGGGCTGGCAAACTTGACGACCCC 

AACTCCTGCCTGCCCCCACTGTGACTCCGGTGCTGTTTGCCGTCCCCTGGCCAGGATGGT 

GGAGTCTGCCCCAGGO^CCCTCTGCCCTGCCCGGCCAAATACCCGGCATTATGGGGACAG 

AGAGCAGGGGGCAGACAGCACCCCTGGAGTCCTCCTAGCAGATCGTGGGGAATGTCAGGT 

CTCTCTGAGGTCAGGTCTGAGGCCAGTATCCTCCAGCCCTCCCAATGCCAACCCCCACCC 

CGTTTCCCTGGTGCCCAGAGAACCCACCTCTCCCCCAA 

GGGCCrCAGCCTOGCTGTGGGCTGGGTGGCCCCATCCTACCAGGCCCTGAGGTCAGGATC 

GGGAGCTGCTGCCTTTGGGGACCCACGCTCCAAGGCTGAGACCAGTTCCCTGGAGGCCAC 

CCACCCTGTGCCCCGGCAGGCCTGGGGTCTGCAGTCCTCTTACCTGCTGTGCCCACCTGC 

TCTCTGTCTCAAATGAGGCCCAACCCATCCCCCACCCAGCTCCCGGCCGTCCTCCTACCT 

GGGGCAGCCGGGGCTGCCATCCCATTTCTCCTGCCTCTGGAAGGTGGGTGGGGCCCTGCA 

CCGTGGGGCTGGACTGCGCTAATGGGAAGCrCTTGGTTTTCTGGGCTGGGGCCTAGGCAG 

GGCTGGGATGAGGCTTGTACAACCCCOVCCACCAATTTCCCAGGGACTCCAGGGTCCTGA 

GGCCTCCCAGGAGGGCCTTGGGGGTGATGACCCCTTCCCTGAGGTGGCTGTCTCCATGAG 

GAGGCCAACCCTTGGCATTGACCGTGGCCACCTGGACCCAGGCCAGGCCCGGCCCGGCGA 

GTGGTCAAGGGACAGGGACCACCTCACCGGGOUU^TGGGGTCGGGGGGACTGGGGCACCA 

GACCAGGCACCACCTGGACACTTTCTTGTTGAATCCTCCCAACACCCAGCACGCTXrrC^^ 

CCCCACTCCTTGTGTGCACACATGCAGAGGTGAGACCCGCAGGCTCCaVGGACC^^ 

CAOUVGGGCAGGGCTGGAGCCGGGTCCTCAGCTGTCTGCra^GCAGCCCTGGACCOT 

GCGTTACGTCAGGCCCAOATGCAGGGCGGCTTTTCCAAGGCCTCCTGATGGGGGCCTCCG 

AAAGGGCTCGAGTCAGCCTTGGGGAGCTGCCTAGCAGCCTCTCCTCGGGCAGGAGGG<^ 

GTGGCTTCCTCCAAAGGACACCCGATGGCAGGTGCCTAGGGGGTGTGGGGTTCCGTTCTC 

CCTTCCCCrCCCACTGAAGTTTGTGCTTAAAAAACAATAAATTTGACTTGGCACCACTGG 

GGGTTGGTGGGAGAGGCCGTGTGACCTGGCTCTCTGTCCCAGTGCCACCAGGTCATCCAC 

ATGCGCA6 
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Figure 62 

MVKDRWKTMGGAAQLEDRPRDKPQRPSCGYVIOTVLLAIAVIJAVAVTGAVLF^^ 
6TAPPPWST6AASANSALVTVGRADSSHLSILIDPRCPDLTOSFARLESAQASVL0ALT 
EHOAQPRLVGDQEQELLDTIADQLPRLLARASELQTECMGLRKGHGTLGQGLSALQSBQG 
RLI QLLSESQGHMAHLVNS VSDI LDAW3RDRGLGRPRNKADLQRAPARGTR PRGCATGS R 
PRDCLDVLLSGQQDDGVYSVFPTHYPAGFQVYCDhlRTDGGGWTVFQRREDGSVNFFRGWD 
AYRDGFGRLTGEHWLGLKR IHALTTQAAYELHVDLEDFENGTAYARYGS FGVGLFSVDPB 
EDGYPLTVADYSGTAGDSLLiCHSGMRFTTKDRDSDHSEMNCAAFYRGAHWYRNCHTSlILN 
GQYLRGARASYAOGVEWSSlfrGWQYSLKFSEMKIRPVREDR 
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Figure 63 

AGTGACTGCAGCCTTCCTAGATCCCCTCCACTCGGTTTCTCTCTTTGCAGGAGCACCGGC 
AGCACCAGTGTGTGAGGGGAGCAGGCAGCGGTCCTAGCCAGTTCCrTCATCCTGCCAGAC 
CACCCAGCCCCCGGCACAGAGCTGCTCCACAGGCACC 

ATGAGGATCATGCTGCTATTCACAGCCATCCTGGCCTTCAGCCTAGCTCAGAGCTTTGG^ 

GCTGTCTGTAAGGAGCCACAGGAGGAGGTGGTTCCTGGCGGGGGCCGCAGCAAGAGGGAT 

CCAGATCTCTACCAGCTGCTCCAGAGACTCTTCAAAAGCCACTCATCTCTGGAGGGATTG 

CTCAAAGCCCTGAGCCAGGCTAGCACAGATCCTAAGGAATCAACATCTCCCGAGAAACGT 

GACATGCATGACTTCTTTGTGGGACTTATGGGCAAGAGGAGCGTGCAGCCAGAGGGAAAG 

ACAGGACCTTTCTTACCnTCAGTGAGGGTTCCTCGGCCCCrTCATCCaVATC^^ 

TCCAGAGGAAAGTCTTCCCrOGGAACAGAGGAGCAGAGACCTTTATAAG^ 

GATGTCAATaUVGAGAACGTCCCCAGCTTTGGCATCCTCAAGTATCCCCCGAGA^^ 

TAGGTACTCCACTTCCGGACTCCTGGACTGCATTAGGAAGACCTCTTTCCCTGTCCCAAT 

CCCCAGGTGCGCACGCTCCTGTTACCCTTTCTCTTCCCTGTTCTTGTAACATTCTTGTGC 

TTTGACTCCTTCTCCATCTTTTCTACCTGACCCTGGTGTGGAAACTGCATAGTGAATATC 

CCCAACCCCAATGGGCATTGACTGTAGAATACCCTAGAGTTCCTGTAGTGTCCTACATTA 

AAAATATAATGTCTCTCTCTATTCCTCAACAATAAAGGATTTTTGCATATGAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 64 

MRIMIJ.FTAIIAPS1AQSFGAVCKEPQEEVVPGGGRSKRDPDLYQLLQRLFKSHSSLEGL 
LKALSQASTDPKESTSPEKRDMHDFFVGLMGKRSVQPEGKTGPFLPSVRVPRPLHPNQLG 
STGKSSLGTEEQRPL 
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Figure 65 

CTGACATGGCCTGACTCGGGACAGCTCyiGAGCAGGGCAGJ^CrGGGGACACTCTG 
GCCTTCTGCCTGC 

ATGGACGCTCTGAAGCCACCCTGTCTCTGGAGGAACCACGAGCGAGGGAAGAAGGACAGG 
^CTCGTGTGGCAGGAAGAACTCAGAGCCGGGAAGCCCCOITTCACTAGAAGCACTGAGA 

GATGCGGCCCCCTCGCAGGGT 

CTGAATTTCCTGCTGCTGTTCACAAAGATGCTTTTTATCTTTAAClTr^ 

CTTCCGACCCCGGCGrrGATCTGCATCCTGACATTTGGAGCTGCCATCTTCTO3TGGC^ 

ATCACCAGACCTCAACCCGTCTTACCTCTTCTTGACCTGAACAATCAGTCTGTGGGAATT 

GAGGGAGGAGCACGGAAGGGGGTTTCCCAGAAGAACAATGACCTAACAAGTTGCTGCTTC 

TCAGATGCCAAGACTATGTATGAGGTTTTCCAAAGAGGACTCGCTGTGTCTGACAATGGG 

CCCTGCTTGGGATATAGAAAACGAAACCAGCCCTACAGATGGCTATCTTACAAACAGGTG 

TCTGATAGAGCAGAGTACCTGGGTTCCTGTCTCTTGCATAAAGGTTATAAAT^ 

GACCAGTTTGTCGGCATCTTTGCTCAGAATAGGCCAGAGTGGATCATCTCCGAATTGGCT 

TGTTACACGTACTCTATGGTAGCTGTACCTCTGTATGACACCTTGGGACCAGAA^ 

GTAOVTATTGTCAACAAGGCTGATATCGCCATGGTGATCTGTGACACACCCCAAAAGGCA 

TTGGTGCTGATAGGGAATGTAGAGAAAGGCTTCACCCCGAGCCTGAAGGTGATCATCCT^ 

ATGGACCCCTTTGATGATGACCTGAAGCAAAGAGGGGAGAAGAGTGGAATTGAGATCTTA 

TCCCTATATGATGCTGAGAACCTAGGCAAAGAGCACTTCAGAAAACCTGTGCCTCCTAGC 

CCAGAAGACCTGAGCGTCATCTGCTTCACCAGTGGGACCACAGGTGACCCCAAAGGAGCC 

ATGATAACCCATCAAAATATTGTTTCAAATGCTGCTGCCTTTCTCiyWVTGTGTGGAGCAT 

GCTTATGAGCCCACrCCTGATGATGTGGCCATATCCTACCTCCCTCTGGCTCATATGTTT 

GAGAGGATTGTACAGGCTGTTGTGTACAGCTGTGGAGCCAGAGTTGGATTCTTCCAAGGG 

GATATTOSGTTGCTGGCTGACGACATGAAGACTTTGAAGCCCACATTGTTTCCCGCGGTG 

CCTCGACTCCTTAACAGGATCTACGATAAGGTACAAAATGAGGCCAAGACACCCTTGAAG 

AAGTtCTTGTTGAAGCTGGCTGTTTCCAGTAAATTCAAAGAGCTTCAAAAGGGTATCATC 

AGGCATGATAGTTTCTGGGACAAGCTO^TCTTTGCAAAGATCCAGGACAGCCTGGGCGGA 

AGGGTTCGTGTAATTGTCACTGGAGCTGCCCCCATGTCCACTTCAGTCATGACATTCTTC 

CGGGCAGCAATGGGATGTCAGGTGTATGAAGCTTATGGTCAAACAGAATGCACAGGTGGC 

TGTACATTTACATTACCTGGGGACTGGACATCAGGTCACGTTGGGGTGCCCCTGGCTTGC 

AATTACGTGAAGCTGGAAGATGTGGCTGACATGAACTACTTTACAGTGAATAATGAAGGA 

GAGGTCTGCATCAAGGGTACAAACGTGTTCAAAGGATACCTGAAGGACCCTGAGAAGACA 

CAGGAAGCCCTGGACAGTGATGGCTGGC 

TTCACACAGGAGACATTGGTCGCTGGCTCCCGAATGGAACTCTGAAGATCATCGACCGTA 

AAAAGAACATTTTCAAGCTGGCCCAAGGAGAATACATTGCACCAGAGAAGATAGAAAATA 

TCTACAACAGGAGTCAACCAGTGTTACAAATTTTTGTACACGGGGAGAGCTTACGGTCAT 

CCTTAGTAQGAGTGGTGGTTCCTGACACAGATGTACTTCCCTCATTTGCAGCCA AGCT TG 

GGGTGAAGGGCTCCTTTGAGGAACTGTGCCAAAACCAAGTTGTAAGGGAAGCaiTTT^ 

AAGACTTGOVGAAAATTGGGAAAGAAAGTGGCCTTAAAACITTTGAACAGGTCAAAGCCA 

TTTTTCTTCATCCAGAGCCATTTTCCATTGAAAATGGGCTCT^ 

aVAAGCGAGGAGAGCTTTCCAAATACTTTCGGACCCAAATTGACAGCCTGT^ 

TCCAGGATTAGGATAAGGTACTTAAGTACCTGCCGGCCCACTGTGCACTGCTTGTGAGAA 

AATGGATTAAAAACTATTCTTACATTTGTTTTGCCTTTCCTCCTATTTTTTTTTA^ 

TTAAACTCTAAAGCCATAGCTTTTGTTTTATATTGAGACATATAATGTGTAAACTTAGTT 

CCCAAATAAATCAATGCTGTCTTTCCCATCTTCGATGTTGCTAATATTAAGGCTTCAGGG 

CTACTTTTATCAACATGCCTGTCTTCAAGATCCCAGTTTATGTTCroTGTCCTTC 

GATTTCCAACCTTAATACTATTAGTAACCACAAGTTCAAGGGTOVAAGGGACCCT 

CCTTCTTCTTTGTTTTGTGATAAACATAACTTGCCAACM 

TTCTACTGTTCA/UiCTAAGAGATTTTTAAATTCTGAAAAACTGCTTAC^ 

CTAGCCACTCCACAAACCACTAAAATTTTAGTTTTAGCCTATCACTC^ 

CTATGAGACAAATGTCTCCGATGCTCTTCTGCGTAAATTAAATTGTGTACTG^ 

AGTTTGATCTkTACCAAACATTTCCTAAACTCTCTAGTTAGATATCTGACTTGGGAGTATT 

AAAAATTGGGTCTATGACATACTGTCaUU^GGAATGCTGTTCTTAAAGCArrAT^ 

GTAGGAACTGGGGAGTAAATCTGTTCCCTACAGTTTGCTGCTGAGCTGGAAGCTGTGGGG 

GAAGGAGTTGACAGGTGGGCCCAGTGAACTTTTCCAGTAAATGAAGCAAGCACTGAATAA 

AAACCTCCTGtfU^CTGGGAACAAAGATCTACAGGCAAGCAAGATGCCCACAC^ 
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Figure 66- 

MDALKPPCLWRimBRGKKDRDSCGRKNSEPGSPHSLEALRDAAPSQGLNPLLLFTKMLFI 

FNFLPSPLPTPAIilCILTFGAAIPLWLITRPQPVLPLLDLNNQSVGIEGGARKGVSQKNN 

DLTSCCFSDAKTMYEVFQRGLAVSDNGPCLGYRKPNOPYRWLSYKQVSDRAEYLGSCLLH 

XGYKSSPDQFVGIFAQNRPEWI I SELACYTYSMVAVPLYDTLGPEAIVHI VNKADIAMVI 

CDTPQKALVLI GNVEKGFTPSLKVI I LMDPFDDDLKQRGEKSG I E I LSLYDAENLGKEHF 

RKPVPPSPEDLSVICFTSGTTGDPKGAMITHQNIVSNAAAFLKCVEHAYEPTPDDVAISY 

LPIJUIMFERIVQAVVYSCGJ^VGFFQGDIRLLADDMKTLKPTLFPAVPRLLNRIYDKVQN 

EAKTPLKKFLLKLAVSSKFKELQKGI IRHDSFWDKLI FAKIQDSLGGRVRVIVTGAAPMS 

TSVMTPFRAAMGCQVYEAYGQTECTGGCTFTLPGCWTSGHVGVPLACNYVKLEDVADMNY 

FTVNNEGEVCIKGTNVFKGYLKDPEKTQEAlJ>SDGWi:jmSDIGRWLPNGTI^ 

FKIJ^EYIAPEKIENIYITOSQPVLQIFVHGESLRSSLVGVVVPDTDVLPSPAAKL^^ 

SFEEIXrQHQVVRBAlLEDIiQKIGKBSGLKTFEQVKAIFLHPEPFSIBNGLLTPTLKAKRG 

ELSKYFRTQlbsLYEHIQD 
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Figure 67 

GAAAGA 

ATGTTGTGGCTGCTCTTTTTTCTGGTGACTGCCATTCATGCT 

GAACTCTGTCAACCAGGTGCAGAAAATGCTTTTAAAGTGAGACTTAGTATCAG^ 

CTGGGAGATAAAGCATATCCCTGGGATACCAATGAAGAATACCTCTTCAAAGCGATGGTA 

GCTTTCrCCATGAGAAAAGTTCCa^ACAGAGAAGCAACAGAAATTTCCCATGTCCT^ 

TGa^TGTAACCCAGAGGGTATCATTCTGGTTTGTGGTTAO^GACCCTTCAAAAA^ 

ACCCTTCCTGCTGTTGAGGTGCAATCAGCCATAAGAATGAACAAGAACCGGATCAAaA^ 

GCCTrCTTTCTAAATGACCAAACTCTGGAATTTTTAAAAATCCCTTCCACAC^^ 

CCCATGGACCCATCTGTGCCCATCTGGATTATTATATTTGGTGTGATATTTTGC^^ 

atagtlxxauvttgcactactgattttatcagggatctggcaacgtagaaga^ 
gaaccatctgaagtggatgacgctgaagataagtgtgaaaacatgatcacaattga;^ 

GGCATCCCCTCTGATCCCCTGGAOiTGAAGGGGGGCATATTAATGATCCCTTCATO 

AGGATGAGAGGCTO^CCCCrCrCTGAAGGGCTGTTGTTCTGCTTCCTCAAGAAATTAAAC 

ATTTGTTTCTGTGTGACTGCTGAGCATCCTGAAATACCAAGAGCAGATCATATATTTTGT 

TTCACCATTCT^CTTTTGTAATAAATTTTGAATGTGCTTGAAAGTGAAAAGCAATC^ 

ATACCCACCAACACCACTGAAATCATAAGCTATTCACGACTCAAAATATTCTAAAATATT 

TTTCTGACAGTATAGTG 

TATAAATGTGGTCATGTGGTATTTGTAGTTATTGATTTAAGCATTTTTAGAAATAAGATC 

AGGCATATGTATATATTTTOVCACTTCAAAGACCTAAGGAAAAATAAATTTTCCAGTGGA 

GAATACATATAATATGGTGTAGAAATCATTGAAAATGGATCCTTTTTGACGATCACTO^ 

ATCACTCTGTATATGACTAAGTAAACAAAAGTGAGAAGTAAITAITGTAAATGGAT^ 

AAAAATGGAATTACTCATATACAGGGTGGAATTTTATCCTGTTATCACACC;^ 

TTATATATTTTCTGAATATCAGCCCCTAATAGGACAATTCrATT^^ 

AATTTGTAAAAGTCCAATCTGTGCTAACTTAATAAAGTAATAATCATCTCTTTTTAAAAA 

AAAAAAAAAAAAAAAAAAAAA 
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Figure 68 

MLWLLFFLVTAIHAELCQPGAENAFKVRLSIRTALGDKAYAWDTNEEYLFKAMVAFSMRK 
VPNREATEI SHVUiCNVTQRVS FWFVVTDPSKNHTLPAVEn/QSAI RMNKNR INNAFFL^ 
QTLEFLKIPSTLAPPMDPSVPIWIIIFGVIFCIIIVAIALLILSGIWQRRRKNKEPSEVD 
DAEDKCENMITIENGIPSDPLDMKGGIIiMMPS 
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Figure 69 

AACTCTU^ACTCCTCTCTCTGGGAAAACGCGGTGCTTGCTCCTCCCGGAGTGGCCTTGGCA 

GGGTGTTGGAGCCCrCGGTCTGCCCCGTCCGGTCTCTGGGGCCAAGGCTGGGTTTCCCTC 

ATG TATGGCAAGAGCTCTACTCGTGCGGTGCTTCTTCTCCTTGGCATACAGCTCACAGCT 

CTTTGGCCTATAGCAGCTGTGGAAATTTATACCTCCCGGGTGCTGGAGGCTGTT/^TC 

ACAGATGCTCGGTTAAAATGCACTTTCTCCAGCTTTGCCCCTGTGGGTGATGCTCTA^ 

GTGACCTGGAATTTTCGTCCTCTAGACGGGGGACCTGAGCAGTTTGTATTCTACTACCAC 



CCTGAGCGGTACXSATGCCTCCATCCTTCTCTGGAAACTGC^^ 

TACACCTGCCAGGTGJUVGAACCakCCTGATGTTGATGGGGTGATAGGGGA^ 

AGCGTOGTXSCACACTGTACGCTTCTCTGAGATCCACTTCCTGGCTCTGGCa^ 

GCCTGTGCACTGATGATCATAATAiGTAATTGTAGTGGTCCTCTTCCAGCATTACCGGAA^ 

AAGCGATGGGCOaWUVGAGCTCATAAAGTGGTGGAGATAATATCAAAAGAAGAGGAAAGG 

CTCAACCAAGAGAAAAAGGTCTCTGTTTATTTAGAAGACACAGAC TAA CAATTT^ 

GAAGCTGAGATGATTTCCAAGAACAAGAACCCTAGTATTTCTTGAAGTTAATGGAAACTT 

TTCTTTGGCTTTTCa^GTTGTGACCCGTTTTCCAACCAGTTCTGCAGCATATTAG^ 

AGACAAGCAACACCCCTCTGGAGCCAGCACAGTGCTCCTCCATATCACCAGTCATACACA 

GGCTCATTATTAAGGTCTTATTTAATTTCAGAGTGTAA 

ATTTTTTCAAGTGCTCATTAGGTTTTATAAACAAGAAGCTACATTTTTC 

CTACTTACAGTGTTATGACTTGTATACACATATATTGGTATCAAAGGGGATAAAAGCCAA 

TTTGTCTGTTACy^TTTCCrTTCACGTATTTCTTTTAGCAGCACTTCTGCTACTAAAGTO^ 

ATGTGTTTACTCrcrTTCCTTCCCACATTCrraU^TTAAAAGGT^ 

TGTTTCTGATTAACAGTAAATCCrAAATTCAAACTGTTAAATGACATTTT^ 

TCTCrCCTTAACTATGAGACACATCTTGTTTTACTGAATTTCTTT 

TAGATTTTTGTCG 
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Figure 70 

MYGKSSTRAVLLLLGIQLTALWPIAAVEIYTSRVLEAVNGTDARLKCTFSSFAPVGDALT 
VTWNFRPLDGGPEQFVFYYHIDPFQPMSGRFKDRVSWDGNPERYDASILLWKLQFDDNGT 
YTCQVKNPPDVDGVIGEIRLSVVHTVRPSEIHFLAIAIGSACALMIIIVIWVLFQHYRK 
KRHAERAHKWEIKSKEEERIiNQEKKVSVYLEDTD 
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Figure 7 1 

AAGCAACCAAACTGCAAGCTTTGGGAGTTGTTCGCTGTCCCTGCCCTGCTCTGCnSlGGGA 

GAGAACGCCAGAGGGAGGCGGCTGGCCCGGCX3GCAGGCTCTCAGAACCGCTACCGGCG 

ATOCTACTGCTGTGGGTGTCGGTGGTCGCAGCCTTGGCGCTGGCGGTACT^ 

GCAGGGGAGCAGAGGCGGAGAGCAGCCAAAGCGCCCAATGTGGTG 

CTGGTCGTGAGCGACrCCTTCGATGGAAGGTTAACATTTCATCCAGGAAGTC^ 

AAACTTCCrrTTATCAACTTTATGAAGACACGTGGGACTTCCTTTCrGAATGCCT 

AACTCTCaVATTTGTTGCCCATOVCGCGCAGCAATGTGGAGTGGCCrCTTCACTC^ 

ACAGAATCTTGGAATAATTTTAAGGGTCTAGATCCAAATTATACAACATGGATGGATGTC 

ATGGAGAGGCATGGCTACCGAACACAGAAATTTGGGAAACTGGACTATACTTCAGGACAT 

CACTCCATTAGTAATCGTGTGGAAGCGTGGACAAGAGATGTTGCTTTCTTACTCAGACAA 

GAAGGCAGGCCCATGGTTAATCTTATCCGTAACAGGACTAAAGTCAGAGTGATGGAAAGG 

GATTGGCAGAATACAGACZUVAGCAGTAAACTGGTTAAGAAAGGAAGQU^TTAATTACACT 

GAACCATTTGTTATTTACTTGGGATTAAATTTACCACACCCTTACCCTTCACCATCTTCT 

GGAGAPAATTTTGGATCTTCAACTVTTTCACACATCTariTATTGGCTTG^ 

CATGATGCCATCAAAATCCCAAAGTGGTCACCTTTGTCAGAAATGCACCCTGTAG^ 

TACTCTTCTTATAOU^AAAACTCCACnXSGAAGATTTACAAZUU^ 

AGAGGyVTTTTATTATGCTATGTGTGCrrGAGACAGATGCCATGCTTGGTGATlA^ 

GCCCTTCATCAATTAGATCTTCTTCAGAAAACTATTGTCATATACTCCTCAGACCAT 

GAGCTGGCCATGGAACATCGACAGTTTTATAAAATGAGCATGTACGAGGCTAGTGCACAT 

GTTCCGCTTTTGATGATGGGACCAGGAATTAAAGCCGGCCTACAAGTATCAAATGTGGTT 

TCTCTTGTGGATATTTACCCTACCATGCTTGATATTGCTGGAATTCCTCTGCCTCAGAAC 

CTGAGTGGATACTCTTTGTTGCCGTTATCATCAGAAACATTTAAGAATGAACATAAAGTC 

AAAAACCTGCATCCACCCTGGATTCTGAGTGAATTCCATGGATGTAATGTGAATGCCTCC 

ACCTACATGCTTCGAACTAACCACTGGAAATATATAGCCTATTCGGATGGTGCATCAATA 

TTGCCrCAACTCTTTGATCTTTCCTCGGATCCAGATGAATTAACAAATGTTGCTGTAAAA 

TTTCCAGAAATTACTTATTCTTTGGATCAGAAGCTTaiTTCCATTATAAACTACCCTAAA 

GTTTCTGCTTCTGTCCACCAGTATAATAAAGAGCAGTTTATCAAGTGGAAACAA^ 

GGACAGAATTATTCAAACGTrATAGaU\ATCrTAGGTGGCACC7UVGACTGGCAGAAGGAA 

CCAAGGAAGTATGAAAATGCAATTGATCAGTGGCTTAAAACCCATATGAATCCAAGAGCA 

GTTTOAACAAAAAGTTTAAAAATAGTGTTCTAGAGATACATATAAATATATTACAAGATC 

ATAATTATGTATTTTAAATGAAACAGTTTTAATAATTACCAAGTTTTGGCCGGGCACAGT 

GGCTCACACCTGTAATCCCAGGACTTTGGGAGGCTGAGGAAAGCAGATCACAAGGTCAAG 

AGATTGAGACCATCCTGGCCAACATGGTGAT^CCCTGTCTCTACTAAAAATACAAAAATT 

AGCTGGGCGCGGTGGTGCACACCTATAGTCTCAGCTACTCAGAGGCTGAGGCAGGAGGAT 

CGCTTGAACCCGGGAGGCAGCAGTTGCAGTGAGCTGAGATTGCGCCACTGTACTCCAGCC 

TGGCAACAGAGTGAGACTGTGTCGCAAAAAAATAAAAATAAAATAATAATAATTACCAAT 

TTTTOVTTATTTTGTAAGAATGTAGTGTATTTTAAGATAAAATGCCAATGATTATAAAAT 

CACATATTTra^AAAATGGTTATTATTTAGGCCTTTGTACAATTT 

AAGTATCAAAAGGATTGAAGCaAATACTGTAACAGTTATGTTCCTTTAAATAATAGAGAA 
TATAAAATATTGTAATAATATGTATCATAAAATAGTTCTATGTGAGaVTTTGATGGT^^ 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 72 

MLIJLWVSWAALALAVIAPGAGEQRRRAAKAPNVVLWSDSFPGRLTPHPGSQVVKLPFI 

NFMKTRGTSFLNAyTNS PI CCPSRAAMWSGLFTHLTESWNNFKGLDPNYTTWMDVMERHG 

YRTQKFGKLDYTSGHHSISNRVEAWTRDVAFLLRQEGRPMVNLIRNRTKVRVMERDWQNT 

DKAVNWLRldSAINYTEPFViyiX3IJ«LPHPYPSPSSGENFGSSTPHTSLYWLEKVSHDAIK 

IPKWSPI^BMHPVDYYSSYTKNCTGRFTKKEIKNIRAPYYAMCAETDAMLGEI ILALHQL 

DLI^KTIVIYSSDHGEXJ^EHRQFYKMSMYEASAHVPLLMMGPGIKAGLQVSNVVSLVOI 

■yPT^a«DIAGZPLPQmlSGYSLLPLSSBTFICNEHKVIalUiPPWILSEFKGCNVNASTYK^ 

TNHWKYIAYSDGASILPQLFDLSSDPDELTNVAVKFPEITYSZJJQKLHSIINYPKVSASV 

HQYNKEQPIKWKQSIGQNYSNVIANLRWHQDWQKEPRKYENAIDQWLKTFIMNPRAV 
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Figure 73 

. GACGCCCAGTGACCTGCCGAGGTCGGCAGCACAGAGCTCTGGAG 

ATGAAGACCCTGTTCCTGGGTGTCACGCTCGGCCTGGCCGCTGCCCTGTCCTTGACCCTG 

GAGGAGGAGGATATCACAGGGACCTGGTACGTGAAGGCCATGGTGGTCGATAAGGACTTT 

CCGGAGGACAGGAGGCCCAGGAAGGTGTCCCCAGTGAAGGTGACAGCCCTGGGCGGTGGG 

AAGTTGGAAGCCACGTTCACCTTCATGAGGGAGGATCGGTGCATCCAGAAGAAAATCCTG 

ATGCGGAAGACGGAGGAGCCTGGCAAATACAGCGCCTATGGGGGCAGGAAGCTCATGTAC 

CTGCAGGAGCTGCCCAGGAGGGACCACTACATCTTTTACrGCAAAGACCAGCACX^ 

GGCCTGCrCCACATGGGAAAGCTTGTGGGTAGGAATTCrGAT^^ 

GAAGAAlTTAAGAAATTGGTGCAGCGCMGGGACTCTCGGAGGAGGAaiTTTTC 

CTGCAGACGGGAAGCTGCGTTCCCGAACaCTAGGCAGCCCCaSGGTCTGCAC^ 

CCCACCCTACCACCAGACAaiGAGCCCGGACCACCTGGACCTACCCTCCAGCCATGACCC 

TTCCCroCTCCCACCCACCTGACTCCAAATAAAGTCCTTTTCCCCCAAA;^^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 74 

MKTLFLGVTLGIJ^LSFTLEEEDITGTWYVKAMVVDKDFPEDRRPRKVSPVKV^ 

KLEATFTFMREDRCIQKKILhmKTEEPGKYSAYGGRKLMYLQELPRRDHYIFYCKDQHHG 

GLLHMGKLVGRNSDTNREALEEFKKIiVQRKGLSEEDIFTPLQTGSCVPEH 
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Figure 75 

CTGGGATCA6CCACTGCAGCTGCCTGAGCACTCTCTACAGAGACGCGGACCCCAGAC 

ATGAGGAGGCTCCTCCTGGTCACCAGCCTGGTGGTTGTGCTGCrGTGGGAGGCAGGTGCA 

GTCCCAGCACCCAAGGTCCCTATCAAGATGCAAGTCAAACACTGGCCCTCAGAGCAGGAC 

CCAGAGAAGGCCTGGGGCGCCCGTGTGGTGGAGCCTCCGGAGAAGGACGACCAGCTGGTG 

GTGCTGTTCCCTGTCCAGAAGCCGAAACTCTTGACCACCGAGGAGAAGCCACGAGGTCAG 

GGCAGGGGCCCCATCCTTCCAGGCACCAAGGCCTGGATGGAGACCGAGGACACCCTGGGC 

CGTGTCCTGAGTCCCGAGCCCGACCATGACAGCCTGTACCACCCTCCGCCTGAGGAGGAC 

CAGGGCGAGGAGAGGCCCCGGTTGTGGGTGATGCCAAATCACCAGGTGCTCCTGGGACCG 

GAGGAAGACCAAGACCACATCTACCACCCCCAGTAGGGCTCCAGGGGCCATCACTGCCCC 

CGCCCTGTCCCAAGGCCCAGGCTGTTGGGACTGGGACCCrCCCrACCCTGCCCCAGCTA^ 

ACAAATAAACCCCAGCAGGCAAAAAAAAAAAAAAAAAAA 
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Figure 76 

MRRLliLVTSLVVSOiLWEAGAVPAPKVPIKMQViaiWPSEQDPEKAttGARVVEPP^ 

VLPPVQKPKLLTTEEKPRGQGRGPILPGTKAWMSTEDTLGRVLSPEPDHOSLYHPPPBED 

Q6EBRPRLWVMPNHQVLL6PEEDQDHIYHPQ 
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Figure 77 

GGGAGAGAGGATAAATAGCAGCGTGGCTTCCCTGGCTCCTCTCTCCATCCTTCCCGACCT 
TCCCAGCAATATGCATCTTGCACGTCTGGTCGGCrCCTCCTCCCTCCTTCTGCTAC^^ 
GGCCCTGTCTGG 

ATGGGCGGCCAGCGATGACCCCATTGAGAAGGTCATTGJ^GGGATCAACCGAGGGCTGAG 

CAATGCAGAGAGAGAGGTGGGCAAGGCCCTGGATGGCATCAACAGTGGAATCACGCATGC 

CGGAAGGGAAGTGGAGAAGGTTTTCAACGGACTTAGCMCATGGGGAGCCACACCG6CAA 

GGAGTTGGACAAAGGCGTCCAGGGGCTCAACCACGGCATGGACAAGGTTGCCCAaXS^^ 

CJU^CCATGGTATTGGACAAGCAGGAAAGGAAGCAGAGAAGCTTGGCCATGGGGTCAACAA 

CGCTGCTGGACAGGCCGGGAAGGAAGOkGACAAAGCGGTCCAAGGGTTCCAC^ 

CCACCA6GCTGGGAAGGAAGCAGAGAAACTTGGCCAAGGGGTCAA<XATGCTGC^^ 

GGCTGGAAAGGAAGTGGAGAAGCTTGGCCAAGGTGCCCACCATGCTGCIXSGCCAG^ 

GAAGGAGCTGOVGAATGCTCATAATGGGGTCAACCAAGCCAGCAAGGAGGCCAACCAGCT 

GCTGAATGGCAACCATCAAAGCGGATCTTCCAGCCATCAAGGAGGGGCCACAACCACGCC 

GTTAGCCTCTGGGGCCTCAGTCAACACGCCTTTCATCAACCTTCCCGCCCTGTGGAGGAG 

CGTCGCCAACATCATGCCCTAAACTGGCATCCGGCCTTGCTGGGAGAATAATGTCGCCGT 

TGTCACATCAGCTGAC^ITGACCTGGAGGGGTTGGGGGTGGGGGACAGGTTTCTGAAATCC 

CTGAAGGGGGTTGTACTGGGATTTGTGAATAAACTTGATACACCA 
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Figure 78 

MHLARLVGSCSLLLLLGALSGWAASDDPI EKVI EGINRGLSNAEREVGKALDGI NSGITH 
AGREVEKVFNGLSNMGSHTGKELDKGVQGLNHGMDKVAHEINHGIGQAGKEAEKLGHGVN 
NAAGQAGKEADKAVQGFHTGVHQAGKEAEKXGQGVNHAADQAGKEVEKLGQGAHHAAGQA 
GKELQlUUlNGVNQASKSANQIXNG2niQSGSSSHQGGATTTPIAS6ASVMTPFim.PALWR 
SVAMIMP 
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Figure 79 

GGACAACCGTTGCTGGGTGTCCCAGGGCCTGAGGCAGGACGGTACTCCGCTGACACCTTC 

CCTTTCGGCCrrGAGGTTCCCAGCClBGTGGCCCCAGGACXnTCCXJGTCGCATGGC^ 

TGCTACGGACGACGCCT 

ATGA AGCCCTTAGTCCrrCTAGTTGCGCITrTGCTATGGCCTTCGTCTGTG 
CCGAGCATAACTGTGACACCTGATGAAGAGCAAAACTTGAATCATTATATACAAGTTTTA 
GAGAACCTAGTACGAAGTGTTCCCTCTGGGGAGCCAG6TCGTGAGAAAAAATCTAACTCT 
CCAAAACATGTTTATTCTATAGCATCAAAGGGATCAAAATTTAAGGAGCTAGTTACACAT 
GGAGACGCTTCAACTGAGAATGATGTTTTAACCAATCCTATCAGTGAAGAAACTACA^ 
TTCCCTACAGGAGGCTTCACACCGGAAATAGGAAAGAAAAAACACACGGAAAGTACCCCA 
TTCTGGTCGATCAAACCAAACAATGTTrCCATTGTTTTGCATGCAGAGGAACCT^^ 
GAAAATC?^<»GCCAGAGCCAGAGCCGGAGCCAGCTGCAAAACAAACTGAGGCACCAAG^ 
ATGTTGCCAGTTGTTACTGAATCATCrACAAGTCCATATGTrACCTaVTACAAGTCACCT 
GTCACaVCTTTAGATAAGAGCACTGGCATTGAGATCTCTACAGAATCAGAAGATGrrCCT 
CAGCTCTCAGGTGAAACTGCGATAGAAAAACCCGAAGAGTTTGGAAAGCACCCAGAGAGT 
TGGAATAAT^TGACATTTTGAAAAAAATTTTAGATATTAATTCACAAGTGCAACAGGC^ 
CTTCTTAGTGACACCAGCAACCCAGCATATAGAGAAGATATTGAAGCCTCTAAAGATCAC 
CTAAAACGAAGCCTTGCTCTAGCAGCAGCAGCAGAACATAAATTAAAAACAATGTATAAG 
TCCCAGTrATTGCCAGTAGGACGAACAAGTAATAAAATTGATGACATCGAAACrGTrATT 
AACATGCTGTGTAATTCTAGATCTAAACTCTATGAATATTTAGATATTAAATGTGTTCCA 
CCAGAGATGAGAGAAAAAGCTGCTACAGTATTCAATACATTAAAAAATATGTGTAGATCA 
AGGAGAGTCACAGCCTTATTAAAAGTTTATTAAACAATAATATAAAAATTTtAAACCT 
' TTGATATTCCATAACAAAGCTGATTTAAGCAAACTGCAITTTTTC^ 

ATATTCGTAATTTCAAAAGTTGTATAAAAATATTTTCTATTGTAGTTCAAATGTGCCAA^ 

ATCTTTATGTGTCATGTGTTATGAACAATTTTCATATGCACTAA 

AAAATTTTGGTTCAGGAAAAAA 
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Figure 80 

MKPLVIiVALLLWPSSVPAYPS ITVTPDEEQNLNHYI QVLBNLVRS VPSGEPGREKKSNS 
PKHVYSIASKGSKFKELVTHGDASTENDVLTNP I SEETTTFPTGGFTPE IGKKKHTESTP 
FWSIKPNNVSIVLHAEEPYIBNEEPEPEPEPAAKQTEAPRMLPWTESSTSPYVTSYKSP 
VTTLDKSTG I EI STESEDVPQLSGETAI EKPEEFGXHPES WNNDDI LKKI LD INSQVQQA 
LLSDTSNPAYREDIEASKDHLKRSLALAAAAEHKLKTMYKSQLLPVGRTSNKIDDIETVI 
NMLCNSRSKLYEYLDI XCVPPEMREKAATVFNTLKNMCRSRRVTALLKVY 
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Figure 8 i 

TGCAGCTGTGGGGAGATTTCAGTGCATTGCCTCCCCTGGGTGCTCTTCATCTTGGATTTC 
AAAGTTGAGAGCAGC 

ATOITTTGCCCACTGAAACTCATCCTGCTGCCAGTGTTACTGGATTATTC 

A^SACTTGAATGTTTCCCCGCCTGAGCTAACAGTCaVTGTGGGTGATTCAGCT 

GGATGTGTTTTCCAGAGCACAGAAGACAAATGTATATTCAAGATAGACTGGAGTCTGTCA 

CCAGGAGAGCACGCCAAGGACGAATATGTGCTATACTATTACTCCAATCTCAGTGTGCCT 

ATTGGGCGCTTCCAGAACCGCGTACACTTGATGGGGGAa^TCTTATGCAATGATGGCTCT 

CTCCTGCTGCAAGATGTGCAAGAGGCTGACCAGGGAACCTATATCTGTGAAATCCGCCTC 

AAAGGGGAGAGCCAGGTGTTCAAGAAGGCGGTGGTACTGCATGTGCTTCCAGAGGAGCCC 

GAAGTGAAACACGTQACCAAGGTAGAATGGATATTTTCAGGACGGCGCGCAAAGGAGGAG 

ATTGTATTTCGTTACTACCACy^CTCAGGATGTCTGTGGAGTACrrCCCAGAGC^ 

CACTTCaVGAATCGTGTGAACCTGGTGGGGGACATTTTCCGOUVTGACGGTTCCATCATG 

CTTCAAGGAGTGAGGGAGTCAGATGGAGGAAACTACACCTGCAGTATCCACCTAGGGAAC 

CTGGTGTTCAAGAAAACCATTGTGCTGCATGTCAGCCCGGAAGAGCCTCGAACACT 

ACCCCGGCAGCCCTGAGGCCTCKXJrCTTGGGTGGTAA 

Ta^GTTGGTGATCATTGTGGGAATtGTCTGTGCCACAATCCTGCTGCTCCC^^ 

ATTGATCGTGAAGAAGACCTGTGGAAATAAGAGTTCAGTGAATTCTACAGTCTTGGTGAA 

GAACACGAAGAAGACTAATCCAGAGATAAAAGAAAAACCCTGCCATTTTGAAAGATGTGA 

AGGGGAGAAACACATTTACTCCCCAATAATTGTACGGGAGGTGATCGAGGAAGAAGAACC 

AAGTGAAAAATCAGAGGCCACCTACATGACCATGCACCCAGTTTGGCCTTCTCTGAGGTC 

AGATCGGAACAACTCACTTGAAAAAAAGTCAGGTGGGGGAATGCCAAAAACACAGCAAGC 

CTT TTGAG AAGAATGGAGAGTCCCTTCATCTCAGCAGCGGTGGAGACTCTCTCCTGTGTG ■ 

TGTCCTGGGCCACTCTACCAGTGATTTCAGACTCCCGCTCrCCCAGCTGTCCTCCTGTCT 

CATTGTTTGGTOATACACrGAAGATGGAGAATT^ 

CTCTGGAGGAACAGGCCTGCrGAGGGGAGGGGAGCATGGACTTGGCCTCTGGAGTGGGAC 
ACTGGCCCTGGGAACCAGGClXSAGCTGAGTGGCCrCAAACCCCCCGTTG^ 
CCTGTGGGCAGGGTTCTTAGTGGATGAGTTACTGGGAAGAATCAGAGAT^ 
CAAATCAA 
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Figure 82 

MFCPLKLILLPVLLDYSLGLNDLNVSPPELTVHVGDSALKGCVFQSTEDKCIFKIDWTLS 

PGEHAKDEYVLYYYSNLSVP IGRFQNRVHLMGDI LCNDGSLLLQDVQEADQGTYICEI RL 

KGESQVFKKAVVIJlVLPEEPKEIJWHVGGLIQMGCVFQSTErvmHVTKVEWIFSGR^ 

IVFRYYHKLRMSVEYSQSWGHFQNRVNLVGDIFRllDGSIMLOGVRESDGGNyTCSIHLGN 

LVFKKTIVLHVSPEBPRTLVTPAALRPLVIiGGNQLVIIVGIVCATILLLPVLILIVKKTC 

GNKSSVNSTVLVKNTKICI^EZ KBKPCKFERCEGEKHI YSPI I VREVI EEEEPSEKSEAT 

yMTMHPVWPSLRSDRNNSLEKKSGGGHPKTQQAF 
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Figure 83 

GTCGAAGGTTATAAAAGCTTCCAGCOUVACGGCATTGWIGTTGAAGA 

CACAGCCTGAGATCTTGGGGATCCCTCAGCCTiUVCACCCACAGACGTCAGCTGGTG^ 

CCOSCTGCATCAAGGCCTACCCACTGTCTCC 

aSGCCCTTGGCCCCTCAAGACTTTGAAGAAGAGGAGGCAGATGAGACTGAGACGGCGTGG 
CCGCCTTTGCCGGCTGTCCCCTGOSACTACGACCACTGCCGACACCTGCAGGTGCCCTGC 
AAGGAGCTACAGAGGGTCGGGCCGGCGGCCTGCCTGTGCCCAGGACTCTCCAGCCCCGCC 
CAGCCGCCCGACCCGCCGCGCATGGGAGAAGTGCGCATTGCGGCCGAAGAGGGCCGCGCA 
GTGGTCCACTGGTGTGCCCCCTTCTCCCCGGTCCTCCACTACTGGCTGCTGCTTTGGGAC 
GGCAGCGAGGCTCCGCAGAAGGGGCCCCCGCTGAACGCTACGGTCCGCAGAGCCGAACTG 
AAGGGGCTGAAGCCAGGGGGCATTTATGTCGTTTGCGTAGTGGCCGCTAACGAGGCCGGG 
GCAAGCCGCGTGCCCCAGGCTGGAGGAGAGGGCCTCGAGGGGGCCGACATCCCTGCCTTC 
GGGCCTTGCAGCCGCCTTGCGGTGCCGCCCAACCCCCGCACTCTGGTCCACGCGGCCGTC 



CGCGATCGCTGGGGCTGCCCGCGGCGAGCCGCCGCCOSAGCCGCAGGGGCGCTCTGAAAG 
GGGCCTGGGGGCATCTCGGGCACAGACAGCCCCACCTGGGGCGCTCAGCCTGGCCCCCGG 
GAAAGAGGAAAACCCGCTGCCTCCAGGGAGGGCTGGACGGCGAGCTGGGAGCCAGCCCCA 
GGCTCCAGGGCCACGGCGGAGTCATGGTTCTCAGGACTGAGCGCTTGTTTAGGTCCGGTA 
CTTGGCGCTTTGTTTCCTGGCTGAGGTCTGGGAAGGAATAGAAAGGGGCCCCCAATTTTT 
TTTTAAGCGGCCAGATAATAAATAATGTAACCTTTGCGGTTAAAAAAAAAAAAAAAAAA 
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Figure 84 

MLGSPCLLWLLAVTFLVPRAQPLAPQDFEEEEADETETAWPPLPAVPCDYDHCRHLQVPC 
KELQRVG PAACLCPGLS S PAQ PPDPPRMGEVRIAAEEGRAWHWCAPFSPVLHYWLLLWD 
GSEAAQKGPPLNATVRRAELKGLKPGGIYWCWAAHBAGASRVPQAGGEGLEGADIPAF 
GPCSRIAVPPtfPRTLVHAAVGVGTiOALLSCAALVWHFCLRDRWGCPRRAAARAAGAZ. 
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Figure 85 

C6ACG 

ATGCTACGCGCGCCCGGCrGCCTCCTCCGGACCTCCGTAGOSCCTGCCG 

GCGGCXSCTGCTCTCGTCGCTTGCGCGCTGCTCTCTTCTAGAGCCGAGGGACCC^ 

TCGTCGCTCAGCCCCTATTTCGGCACCAAaACTCGCTACGAGGATGTCAACCCC^ 

TTGTCGGGCCCCGAGGCTCCGTCGCGGGACCCTGAGCTGCTGGAGGGGACCTGCACCCCG 

GTGCAGCTGGTCGCCCTCATTC6CCACGGCACCCGCTACCCCACGGTCAAACAGATCCGC 

AAGCTGAGGCAGCTGCACGGGTTGCTGCAGGCCCGCGGGTCCAGGGATGGCGGGGCTAGT 

AGTACCGGCAGCCGCGACCTGGGTGCAGCGCTGGCCGACTGGCCTTTGTGGTACGCGGAC 

TGGATGGACGGGCAGCTAGTAGAGAAGGGACGGCAGGATATGCGACAGCTGGCGCTGCGT 

CTGGCCTCGCTCTTCCCGGCCCTTTTCAGCCGTGAGAACTACGGCCGCCTGCGGCTCATC 

ACCAGTTCCAAGCACCGCTGCATGGATAGCAGCGCCGCCTTCCTGCAGGGGCTGTGGCAG 

CACTACCACCCTGGCTTGCCGCCGCCGGACGTCGCAGATATGGAGTTTGGACCTCCAACA 

GTTAATGATAAACTAATGAGATTTTTTGATCACTGTGAGAAGTTTTTAACTGAAGTAGAA 

AAAAATGCTACAGCTCTTTATCACGTGGAAGCCTTCAAAACTGGACCAGATATGC^ 

ATTTTAAAAAAAGTTGCAGCTACTTTGCAAGTCCCAGTAAATGATTTAAATGCAGA 

ATTCAAGTAGCCTTTTTOVCCT^TTCATTTGACCnKSCAAT^ 

TGGTGTGATGTTTTTGACATAGATGATGCAAAGGTATTAGAATATTTAAATGATCT^^ 

OUVTATTGGAAAAGAGGATATGGGTATACTATTAACAGTCGATCCAGCTGCACCTTGTTT 

CAGGATATCTTTCMCACrTGGACAAAGCAGTTGAACAGAAACAAAGGTCTCAGCC^ 

TCTTCTCCy^GTCATCCTCCAGTTTGGTCATGCAGAGACTCTTCTTCCACTGCTTTCrCTC 

ATGGGCTACTTCAAAGACAAGGAACCCCTAACAGCGTACAATTACAAAAAACAAATGCAT 

CGGAAGTTCOjAAGTGGTCTCATTGTACCTTATGCCTCGAACCTGATATTTGTGCn^ 

CACTGTGAAAATGCTAAGACTCCTAAAGAACAATTCCGAGTGCAGATGTTATTAAATGAA 

AAGGTGTTACCTTTGGCTTACTCACAAGAAACItSTTTCATTTTATGAAGAT 

CACTACAAGGACATCCTTO^GAGTTGTa^CXIAGTGAAGAATGTGAATTAGC^ 

AACAGTAGATCTGATGAACT ATGAG TAACTGAAGAACATTTTTAATTCTTTAGGAATCTG 

CAATGAGTGATTACATGCTTGTAATAGGTAGGCAATTCCTTGATTACAGGAAGCTTTTAT 

ATTACTTGAGTATTTCTGTCTTTTCACAGAAAAACATTGGGTTTCTCTCTGGGT^ 

ATGAAATGTAAGAAAAGATTTTTCACTGGAGCAGCTCTCTTAAGG^ 

TAGAGAAACAGCTGGCCCTGCAAATGTTTACAGAAATGAAATTCTTCCTACTTATATA^ 

AAATCTCACACTGAGATAGAATTGTGATTTCATAATAACACTTGAAAAGTGCTGGAGTAA 

CAAAATATCTCAGTTGGACCATCCTTAACTTGATTGAACTGTCTAGGAACTTTACAGATT 

GTTCTGCAGTU'CTC T CTl'C'ri'TTCCTCAGGTAGGA(a.GCTCTAGCAl'T'i''i(J'i'l'AATCAGG 

AATATTGTGGTAAGCTGGGAGTATCACTCTGGAAGAAAGTAACATGTCCAGATGAGAATT 

TGAAACAAGAAACAGAGTGTTGTAAAAGGACACCTTCACTGAAGCAAGTCGGAAAGTACA 

ATGAAAATAAATATTTTTGGTATTTATTTATGAAATATTTGAACATTTTTTCAATA^ 

CrrriT ACTTCTAGGAAGTCTCAAAAGACCATCrTAAATTATTAT^ 

GOUiCAAGTCAGATAGTTAGAATCGAAGTTTTTCAAATCCATTGCTTAGCTAACTTTTTC 

ATTCICTCACTTGGCTTCGArrTTTATATTTTCCTATTATATGAAATGTATCT 

GTTTGA l "i TlTCr r i H : TTTCTTTGTAAATAGriTC"imGTTCTGTCAi^ 

ATTTGCTATAATAAAGAAAATTCTTGTGACTTTAAAAAAAAA 
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Figure 66 

MLRAPGCI^TSVAPAAALAi^LSSIJUlCSLLEPRDPVTVSSLSPYFGTKTRyEDVNPVL 

LSGPEAPWRDPELLEGTCTPVQLVALIIUiGTRYPTVKQIRKLROLHGLLQARGSRDGGAS 

STGSRDLGAALADWPLWYADNMIX3QLVBKGRQPHRQXJUJUJ^L^ 

TSSKHRCMDSSAAFLCX3LWQHYHPGLPPPDVADNEFGPPTVin>iaiMRFFDHCEK^ 

KNIlTALYHVEAFKTGPEMQl!aLK3CVAATLQVFVNDLNADLIQV^ 

WCDVFDIDDAKVLEyun^LKQYWKRGYGYTINSRSSCTLFQDIFQHIJ^KAVEQK^ 

SSPVILQPGHAETIJjPIJ*SLMGYFKDKEPLTAYinrKKQMHRKraSGLIVF^ 

HCEHAKTPKEQFRVQMLLNEKVLPLAYSQEWSFYKDLkNHYKDIIK^SCQTSEECELARA 

NSTSDEL 
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Figure 87 

GGGACTACAAGCCGCGCCGCGCTGCaSCTGGCCCCrCAGCAACCCTCGAC 
ATC GCGCTGAGGCGGCCACCGCGACTCaSGCTCTGCGCTCGGCTGCCTGACIT 
CTCCTGCTTTTaVGGGGCTGCCTGATAGGGGCTGTAAATCTCAAATCCAGCAATCGAACC 
CCAGTGGTACAGGAATTTGAAAGTGTGGAA 

CTGTCTTGCATOVTTACGGATTCGCAGACAAGTGACCCCAGGATCGAGTGGAAGAAAAT^ 

CAAGATGAACAAACCACATATGTGITITITGACAACAAAATTCAGGGAGACTTGGCGGGT 

CGTGCAGAAATACTGGGGAAGACATCCCTGAAGATCTGGAATGTGACACGGAGAGACTCA 

GCCCTTTATCGCTGTGAGGTCGTTGCTCGAAATGACCGOAGGAAATTGATGAGATTGTG 

ATCGAGTTAACTGTGCAAGTGAAGCCAGTGACCCCTGTCTGTAGAGTGCCGAAGGCTGTA 

CCAGTAGGCAAGATGGCAACACTGCACTGCCAGGAGAGTGAGGGCCACCCCCGGCCTCAC 

TACAGCTGGTATCGCAATGATGTACCACTGCCCACGGATTCCAGAGCCAATCCCAGATTT 

CGCAATTCrTCTTTCCACTTAAACTCTGAAACAGGCACU*TTGGTGTT 

AAGGACGACTCTGGGCAGTACTACTGCATTGCTTCCAATGACGCAGGCTCAGCC^^ 

GAGGAGCAGGAGATGGAAGTCTATGACCTGAACATTGGCGGAATTATTGGGGGGGTTCTG 

GTTGTCCTTGCTGTACTGGCCCTGATCACGTTGGGCATCTGCTGTGCATACAG^ 

TACrrCATCAACAATAAACAGGATGGAGAAAGTTACAAGAACCCAGGGAAACCAGATGGA 

GTTAACTACATCCGCACrGACGAGGAGGGCGACTTCAGACACAAGTaVTCGT^ 

TGAGACCCGCGGTGTGGCTGAGAGCGCACAGAGCGCACGTGCACATACCTCTGCTAGAAA 

CTCCTGTCAAGGCAGCGAGAGCTGATGCACTCGGACAGAGCTAGACACTCATTCAGAAGC 

TTTTCGTTTTGGCCAAAGTTGACCACTACTCTTCTTACTCTAACAAGCCACATGAATAGA 

AGAATTTTCCTCAAGATGGACCCGGTAAATATAACCACAAGGAAGCGAAACTGGGTGCGT 

TCACTGAGTTGGGTTCCTAATCTGTTTCTGGCCTGATTGCCGCATGAGTATTAGGGTGAT 

CTTAAAGAGTTTGCTCACGTAAACGCCCGTiSCTGGGCCCTGTGAAGCCAGCATGTTCACC 

ACTGGTCGTTCAGCAGCCACGACAGCACCATGTGAGATGGCGAGGTGGCTGGACAGC^ 

AGCAGCGCATCCCGGCGGGAACCCAGAAAAGGCTTCTTACACA 

GCAGCCTTACTTCATCGGCCCACaGACACCACCGCAGTTTCTTCTTAAAGGCTCTGCT^ 

TCGGTGTTGCAGTGTCCATTGTGGAGAAGCITrTTGGATCAGCAm 

AAAATCAGGAAGGTAAATTGGTTGCTGGAAGAGGGATCTTGCCTGAGGAACCCTGCTTGT 

CCAACAGGGTGTCAGGATTTAAGGAAAACCTTCGTCTTAGGCn'AAGTCrGAAATGGTACT 

GAAATATGCTTTTCTATGGGTCrrGTTTATTTTATAAAATTTTACATCrAAATTTTT 

AAGGATGTATTTTGATTATTGAAAAGAAAATTTCTATTTAAACTGTAAATATATTGTCAT 

ACAATGTTAAATAACCTATTTTTTTAAAAAAGTTCAACTTAAGGTAGAAGTTCCAAGCTA 

CTAGTGTTAAATTGGAAAATATCAATAATTAAGAGTATTTTACCCAAGGAATCCTCTCAT 

GGAAGTTTACTGTGATGTTCCl"nTCTCACACAAGTTTTAGCCTlTTTCACAAGGGAACT 

CATACTGTCTACACATCAGACCATAGTTGCTTAGGAAACCTTTAAAAATT 

CCAGTTAAGOiATGTTGAAATCAGTrrGaVTCrCTTaU^GAAACCTCTa^ 

TTGAACTGCCtCTTCCTGAGATGACTAGGACAGTCTGTACCCAGAGGCCA 

CTCAGATGTACATACACAGATGCCAGTCAGCTCCTGGGGTTGCGCCAGGCGCCCCCGCTC 

TAGCraCTGTTGCCTCGCTGTCTGCCAGGAGGCCCTGCCATCCTTG^ 

GCTGTGTCCCAGTGAGCTTTACTCACGTGGCCCTTGCTTCATCCAGCACAGCTCT 

GGGCACTGCAGGGACA 

CTGGTGTCTTCCATGTAGCGTCCCAGCTTTGGGCTCCTGTAACAGACCTCTTTTTGGTTA 

TGGATGGCTCACAAAATAGGGCCCCCAATGCTAri'ri"i"lTl''lTl"rAAGTTTGTTTAATTA 

TTTGTTAAGATTGTCTAAGGCCAAAGGCAATTGCGAAATCAAGTCTGTCAAGTAC;^ 

CATTTTTAAAAGAAAATGGATCCCACTGTTCCTCITTGCCACAGAGAAAGCACCCAG^ 

CCACAGGCTCTGTCGCATTTCAAAACAAACCATGATGGAGTGGCGGCCAGTCCAGCCTr^ 

TAAAGAACGTCAGGTGGAGCAGCCAGGTGAAAGGCCTGGCGGGGAGGAAAGTGAAAC^^ 

TGAATCAAAAGCAGTTTTCriuVTTTTGACTTTAAATTlTTCAT^^ 

GTTCItSlGCXTCACaVTGCCCTGCCGTGCTGGACTCA© 

AGCTGCTGAGAAGGAGCACTCCACTGTGTGCCTGGAGAATGGCrCTCACTACTO^ 

TCTTTC»GCTTCCA6TQTCTTGGGTTTTTTATACTTTGACAGL"i^ 

GATGAGACTGTGTTGACTTTTTTTAGTTATGTGAAACACTTTGCCG^ 

GAGGCAGGAAATGCTCCAGCAGTGGCTCAGTGCTCCCTGGTGTCTGCTGCATGGCATCCT 

GGATGCTTAGCATGCAAGTTCCCrCCATCATTGCCACCTTGGTAGAGAGGGATGGCTCCC 
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CACCCTCAGCGTTGGGOATTCACGCTCCAGCCTCCTTCTTGGTTGTCATAGTGATAGGGT 

AGCCTTATTGCCCCCTCTTCTTATACCCTAAAACCTTCTACACTAGTGCp^TGGGJ^ 

GGTCTGAAAAAGTAGAGAGAAGtGAAAGTAGAGTCTGGGAAGTAGCTGCCTATAACTG^ 

ACTAGACGGAAAAGGAATACTCGTGTATTTTAAGATATGAATGTGACTCAAGACTCGAG^ 

CCGATACGAGGCTGTGATTCTCCCnTTGGATGGATGTTGC^ 

TTGTACTAACACACCGTAAlTTGGCATTTGTr^ 

ACCCA 
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Figure 88 

MALRRPPRLRLCARIiPDFFLLLLFRGCLIGAVNLKSSNRTPWQEFESVELSCIITDSQT 
SDPRI EWKKIQDEQTTYVFPDNKIQGDLAGRAEI LGKTSLKI WNVTRRDSALYRCEWAR 
ITORKEIDEIVIELTVQVKPVTPVCRVPKAVPVGKMATLHCQESEGHPRPHYSWYRNDVPL 
PTDSRANPRFRNS S FHI^SETGTLVFTAVHKDDSGQYYCI ASNDAGSARCEEQEMEVYDL 
NIGGIIGGVLVVIAVUailTLGICCAYRRGYFINNKQDGESyKNPGKPIXSVNYIRTDEEG 
DFRHKSSFVI 
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Figure 89 

CCCACGCGTCCGQACAAACTGGAGGTGAAAGGAGCTGGTACTGTCCACTGTGCTGTCGGT 

GCTGaACCTGAGACGCGAGCGGACCAGTTGCTCCAGCACCTGAAGGC^ 

ACCCTCTGTGCCCTGTGGGACCCGCTTOiCCAACAGGACCCATATCAACT^ 

GTGTGGTATCGGAOSTGGGAGAGAGTCCTCnXSTTTGCCACCTGGGCGCrCATTCAG^ 

GACTTTGGAGATTTCTATAGTTTTAGACCyUUVCTATTTTTTTTTCCCCAGCTAA(^ 

L-i-ii-iGAGAG'lTl''r'n''lTlTTATTGTGATTTATATTTCCACAGCGTTTAGGAATCy^^ 

GGGGGACTTTTGTGZVCTGTTAAAATAAGGTGAAAAGCAATAAGG 

ATGT TTAAGTGCTGGTCAGTTGTCTTGGTTCTCGGATTCATTTTTCTGGAGTCGGAAGGA 

AGGCCAACCAAAGAAGGAGGATATGGCCTTAAATCCTATCAGCCTCTAATGAGATTGCGA 

CATAAGCAGGAAAAAAATCAAGAAAGTTCAAGAGTCAAAGGATTTATGATTCAGGATGGC 

CCTTTTGGATCTTGTGAAAATAAGTACTGTGGTTTGGGAAGACACTGTGTTACCAGCAGA 

GAGACAGGGCAAGCT^GAATGTGCCTGTATGGACCTTTGCAAACGTCACTACAAACCTGTG 

TGTGGATCTGACGGAGAATTCTATGAAAACCACTGTGAAGrGCACAGAGCTGCTTGCCTG 

AAAAAACAAAAGATTACCATTGTTCACAATGAAGACTGCTTCTrrAAAGGAGATAAGTGC 

AAGACTACTGAATACAGO^GATGAAAAATATGCTATTAGATTTAC^^ 

ATTATGCAAGAAAATGAAAATCCTAATGGCGACGAGATATCTCGGAAGAAGCTATTGGTG 

GATCAAATGTTTAAATATTTTGATGCAGACAGTAATGGACTTGTAGATATTAATGAACT^ 

ACTCAGGTGATAAAACAGGAAGAACTTGGGAAGGATCTCTTTGATTGTACTTTGTATGTT 

CTATTGAAATATGATGATTTTAATGCTGACAAGCACCrGGCTCITGAAGAATTTTATAGA 

GCATTCCAAGTGATCCAGTTGAGTCTGCCAGAAGATCAGAAACTAAGCATCACTGCAGCA 

ACTGTGGGACAAAGTGCTCTTCTGAGCTGTGCCATTCAAGGAACCCTGAGACCTCCCATT 

ATCTGGAAAAGGAACAATATTATTCTAAATAATTTAGATTTGGAAGACATCAATGACTTT 

GGAGATGATGGGTCCTTGTATATTACTAAGGTTACCACAACTCACGTTGGCAATTACACC 

TGCTATGCAGATGGCTATGAACAAGTCTATCAGACTO^OITCTTCCAAGTGAATGTTCCT 

CCAGTCATCC 
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Figure 90 

MEICCWSVVLVLGFIFXESBGRPTICBGGYGLKSYQPLMRLIUIKOEKNQESSRVKGF^ 
PFGSCENKYCGLGRHCVTSRElXKlAECACMDLCXRHYKPVCGSDGEFYENHCmmR^ 
KKQiaTIVBNEDCFFXGDKCXTTEYSKMKNMI^DI^NQKYIMQENEN^ 
DQr«PKm)ADSKGLVDXllBLTQVIKQEELGaCDLFIXn^YVIJ<KyDDFN 
AFQVIQLSLPEDQKLSITAATVGQSAVL5CAIQGTLRPPZ IWKRNNZ ILNNLDLEDINDP 
GDDGSLYITKVrTTHVGNYTCYADGYEQVYQTHIPQVNVPW . . . 



93 / 133 



wo 00/53758 



PCT/USOQ/05841 



Figure 9 1 



GCAGCGAGCGCCGGGTGCGGCCCTGCCGCCGCAGGGATGTGACCTTCACCGTCGCTTAGC 

CAGGATGACCGGAGCCCGTGTCTCGCGGCGTCCGCGCCTCGCTTCAGCCTCCCGGGTGCT 

CTGACCGCACGCTCCCGGCTGCTAGGCTCCCCGGCACCGGCCTCGCC 

ATGCCGCCACCGCCCGGGCCCGCCGCCGCCCTGGGCACTX3CGCTTCTGCTGCTCCTGCTG 

GCTTCCGAGTCTTCTCACACTGTGCrGTTGCGGGCGCGTGAGGCG(K:GOW3TTO 

CCCAGGCAGCGCCGC 

GCCTACCAAGTCTTCGAGGAGGCCAAGCAGGGCCACCTGGAACGGGAGTGCGTGGAGGAG 

GTGTGCAGCAAAGAGGAGGCCAGAGAGGTGTTCGAGAACGACCCCGAGACGGAGTATTTC 

TATCCACGATATCAAGAGT6CATGAGAAAATATGGCAGGCCTGAAGAAAAAAACCCAGAT 

TTCGCCAAATGTGTTCAGAACTTGCCTGACCAGTGCACCCaUUlCCCTTGTGA^^ 

GGTACTCATATCTGCCAAGACCTCATGGGCAACTTCrTCTGCGTGTC 

GGAGGCCGGCTCTGTGACAAAGATGTCAATGAGTGTGTCCAGAAGAATGGGGGCT^ 

CAGGTCTGCCACAAC7\AACCAGGAAGCTTCCAATGTGCCTGCCATAGTGGCTTCTCGCTT 

GCATCAGACGGCCAGACCTGCCAAGATATCGATGAATGCACAGACTCAGACACCTGTGGG 

GACGCGCGATGCAAGAACTTGCCAGGCTCCTACTCTTGCCTCTGCGATGAGGGATATACA 

TACAGCTCCAAGGAGAAGACCTGCCAAGATGTGGACGAGTGCCAGCAGGATCGCTGTGAG 

CAGACCTGTGTCAACTCCCCAGGCAGCTATACCTGCCACTGTGATGGGCGAGGGGGCCTA 

AAACTATCCCCAGACATGGATACTTGTGAGGACATCTTACCATGTGTGCCCTTCAGCATG 

GCCAAGAGCGTGAAGTCCTTGTACCTGGGCCGCATGTTCAGCGGGACCCCCGTGATTAGA 

CTACGCTTOUWSAGGCTTCAGCCTACCAGGCTGCTGGCmSAATT^ 

GGCCTAAGAGCTGGGCGGCTTGAGCTGCAGCTTCGGTACAATGGOGTTGGGCGCATCA^ 

AGO^GCGGGCCAACaVTCAACCACGGCATGTGGCAAACTATCTCCGTGGAAGAGCTGGAA 

CGTAACCTTGTCATCAAGGTCAACAAAGATGCTGTAATGAAGATCGCGGTAGCTGGGGAG 

CTGTTTCAGCTGGAGAGGGGCCTCTATCACCTGAATCTCACCGTGGGCGGC^ITCCCTTC 

AAGGAGAGTGAGCTCGTCCAGCCGATTAACCCTCGCCTGGATGGGTGCATGAGGAGTTGG 

AACTGGCTGAACGGGGAAGACAGCGCCATCCAGGAGACAGTCAAGGCAAACACAAAAATG 

CAGTGCTTCTCTGTGACAGAAAGGGGCTCCTTCTTCCCGGGGAATGGATTTGCTACCTAC 

AGGCTCAACTACACCCGAACATCGCTGGATGTCGGCACGGAAACCACCTGGGAAGTTAAA 

GTTGTGGCTCGGATCCGCCCTGCCACGGACACGGGGGTGCTGCTGGCGCTGGTGGGGGAC 

GACGATGTCGTCATCTCTGTGGCCCTAGTCGACTACCACTCrACAAAGaU^GCTC^ 

CAGTTGGTGGTCCTGGCAGTTGAGGATGTTGCCCTGGCACTGATGQAAATCAAGGT^ 

GACAGCCAGGAACACAaSGTCACTGTCrCCCTGCGGGAGGGTGAGGCCACCCTAGJ^GTC 

GATGGCACAAAGG6CCAGAGTGAAGTGAGCACTGCCCA6CTGCAGGAGCGACTGGACACA 

CTTAAGACACATCTGCAAGGCTCTGTGCACACCTATGTTGGAGGCCTGCCAGAAGTATCG 

GTGATTTCTGCACCCGTCACTGCGTTCTACCGCGGATGCATGACTCTGGAGGTAAACGGG 

AAAATCCTGGACCTGGATACGGCCTCGTACAAGCACAGTGACATCACCTCCCACTCCTGC 

CCGCCTGTGGAGCATGCCACCCCC TAGA CCGAGCTGCAAGAGGGCTCCACACCTAAAGAC 

AAAAATGAAGCAGGGTTTGGACACACAGCACTGGCTCCTCTCGCATGGTCCTGCM^ 

GGAGCAGCGTGGACCGCCCrTGTGG l ' l"r i' TlTiTC ' r i'GAGATCr X "lV l " rrn 'GCC^^ 

ACATATCTGTACATAATGGACGGGTGTCGGGTCACCGGCTGCTCAGAGAGAGCCACGTGA 

CCTGGTGGOAGCTtKXrrGGAAGGGGCTGGGCTAGAGGGGC^^ 

GATGTGAAGaAAATAATTCTCTATTATTTTTATTACTACav 

ATATGGJUUVATAAAATATTTACAGAAACCrTTTTAAAAAAAAAAAAAAAAA 



94 / 133 



wo 00/53758 



PCT/USOQ/05841 



Figure 92 

MPFPPGPAAAI/STALIXLLIASESSHTVLLRAREAAQFLRPIU^RRAy 

RECVEEVCSKEBARBVFENDPETBYPYPRYQBCOTKyGRPEEiQIPDFAKCVQNLPDQCT 

PNPCDKKGTHICQDLMGNFFCVCTDGWGGRLCDKDVNECVQKNGGCSQVCHNKPGSPQC 

ACHSGFSLASDGQTCQDIDEGTDSDTCGDARCKNLPGSYSCLCDEGYTYSSKEKTCQDV 

DECQQDRCEQTCVNSPGSYTCHCDGRGGLKLSPDMDTCEDILPCVPFSMAKSVKSLYLG 

RMFSGTPVIRLRFKRLQPTRLLAEFDFRTFDPEGVLFFAGGRSDSTWIVLGLRAGRLEL 

QLRYNGVGRITSSGPTINHGMWQTI SVEELERNLVI KVNKDAVMKI AVAGBLFQLERGL 

YHLNLTVGGI PFKESELVQP I NPRLDGCMRSWNWLNGEDS AI QETVKANTKMQCFSVTB 

RGSFFPGNGFATYRIJrmiTSLDVGTETTWBVKWARIRPATDTGVLLALVGDDDWIS 

VALVDYHSTKKLKKQLWLAVEDVALALME I KVCDSQBHTVTVSIiRBGEATLEVDGTKG 

QSEVSTAQLQERLDTLKTHLQGSVHTYVGGLPEVSVISAPVTAPYRGCMTLEVNGia 

liOTASYKHSDITSHSCPPVEHATP 
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Figure 93 



GCTSCACCGGGCCTGGCAGCGCrrCCGCAa^CATTTCCTGTCGCGGCCTMGGGAAACT^ 
TGGCCGCTGGGCCCGCGGGGGGATTCTTGGCAGTTGGGGGGTCCGTCGGGAGC6AGGGCG 
GAGGGGAAGGGAGGGGGAACCGGGTTGGGGAAGCCAGCTGTAGAGGGCGGTGACCGCGCT 
CCAGACACAGCrCTGCGTCCTCGAGCGGGACAGATCCAAGTTGGGAGCAGCTCTGCGTGC 
GGGGCCTCAGAGA 

ATGA GGCCGGCGTTCGCCCTGTGCCTCCTCTGGCAGGCGCTCTGGCCCGGGCCGGGCGGC 
GGCGAACACCCCACrGCCGACCGTGCTCGCTGCTCGGCCTCGGGGGCCTGCTACAGCCTG 
CACCACGCTACCATGAAGCGGCAGGCGGCCGAGGAGGCCTGCATCCTGCGAGGTGGGGCG 
CTCAGCaCCGTGCGTGCGGGCGCCGAGCTOCGCGCTGTGCTCGCXSCTCCTGC 

TCcdvCTGO^CCCrGGAGAACGAGCCTTTGaK^GGTTTCTCCTG^ 
GGCGGTCTCGAAAGCGAOVOSCTGCAGTGGGTGGAGGAGCCCCAACGCTCC^ 
CGGAGATGCGCGGTACTCCAGGCCACCGGTGGGGTCGAGCCCGCAGGCTGGAAGGAGATG 
CGATGCCACCTGOGGGCCAACGGCrACCTGTGOUlGTACCAGTTTaAGGTCT^ 

GCGCCGCGCCCCGGGGCCGCCTCTAACTTGAGCTATCGCGCGCCCTTCCAGCTGCACAGC 

GCCGCrCTGGACTTCAGTCCACCTGGGACCGAGGTGAGTGCGCTCTGCCGGGG^ 

CCGATCTCAGTTACTTGCATCGCGGACGAAATCGGCGCTCGCTGGGACAAACTCTCGGGC 

GATGrGTTGTGTCCCTGCCCCGGGAGGTACCTCCGTGCTGGCAAATGCGCAGAGCTCCCT 

AACTGCCTAGACGACTTGGGAGGCTTTGCCTGCGAATGTGCrACGGGCTTCGAGCTGGGG 

AAGGACGGCCGCTCTTGTGTGACCAGTGGGGAAGGACAGCCGACCCTTGGGGGGACCGGG 

GTGCCCACCAGGCGCCCGCCGGCCACTGCAACCAGCCCCGTGCCGCAGAGAACATGGCCA 

ATOVGGGTCGACGAGAAGCTGGGAGAGACACCACTTGTCCCTGAACAAGAC^ 

ACATCTATTCCTGAGATTCCTCGATGGGGATCACAGAGCACGATCTCTACCOT 

TCCCrrrCAAGCCGAGTCAAAGGCCACTATCACCCCATCAGGGAGCGTGATTTCaW^G^ 

AATTCTACGACTTCCTCTGCCACTCCTCAGGCTTTCGACTCCTCCTCTGCCGTGGTCTTC 

ATATTTGTGAGCACy^GCAGTAGTAGTGTTGGTGATCTTGACCATGACAGTACTGGGG 

GTCAAGCTCTGCTTTCACGAAAGCCCCTCTTCCCAGCCAAGGAAGGAGTCTATGGGCCCG 

CCGGGCCTGGAGAGTGATCCTGAGCCCGCTGCTTTGGGCTCCAGTTCTGCACATTGGACA 

AACAATGGGGTGAAAGTCGGGGACTGTGATCTGCGGGACAQAGCAGAGGGTGCCTTGCTG 

GCGGAGTCCCCTCTTGGCTCTAGTGATGCATAGGGAAACAGGGGACATGGGCACTCCTGT 

GAACAGTTTTTCACTTTTGATGAAACGGGGAACCAAGAGGAA 

CTTACTTGTGTAACTGACAATTTCTGCAGATW^TCCCCCTTCCTCTAAATTCCCTTTACTC 

CACTGAGGAGCTAAATCAGAACTGCAC»CTCCTTCCCTGATGATAGAGGAAGTG6AAGTG 

CCTTTAGGATGGTGATACTGGGGGACCXSGGTAGTGCrGGGGAGAQATATTTTC^ 

TATTCGGAGAATTTGGAGAAGTGATTGAACTTTTCAAGACAT^^ 

AATATAATTiaCaTTjyUkAAATAATTTCTACCAAAATGGAAAGGAAATGTO 

tcagggtaggagtatattggttcgaaatcccagggaaaaaaataaaaataaaaaattaaa 

GGATTGTTGAT 
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Figure 94 

MRPAFALCLLWQALWPGPGGGEHPTADRAGCSASGACYSLHHATMKRQAAEEACILRGGA 
LSTVRAGAELRAVLALLRAGPGPGGGSKDLLFWVALERRRSHCTLENEPLRGFSWLSSDP 
GGLESDTLQWVEEPQRSCTARRCAVLQATGGVEPAGWKEMRCHiaiANGYLCKYQFEVLCP 
APRPGAASNLSYRAPFQLHSAALDFSPPGTEVSALCRGQLPISVTCIADEIGARWDKLSG 
DVLCPCPGRYLRAGKCAELPNCIiDDLGGFACECATGFELGKDGRSCVTSGEGQPTLGGTG 
VPTRRPPATATS PVPQRTWPIRVDEKLGBTPLVPEQDNSVTS I PEI PRWGSQSTMSTLQM 
SLOAESKATITPSGSVISKFNSTTSSATPQAPDSSSAWFIFVSTAVWLVILTMTVLGL 
VKLCFHES PS SQPRKESMGPPGLESOPEPAAXiGSSSAHCniNGVKVGDCDLRDRAEGALI, 
AESPLGSSDA 
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Figure 95 
GACTAGTTCnrTTGGAGTCTGCkaGGAGGAAA^ 

CCAACTGGAGGGTCCGGAGTAGCGACOSCXCCGAAGGAGGCCATCGGGGAGCaXX^ 

GGGACTGCGAGAGGACCCCGGCGTCXXK3GCTCCCGGTGCCAGCGCT 

ATGAGGCCACTCCTCGTCCTGCTGCTCCTGGGCCTGGCGGCCGGCTCGCCCCCACTGGAC 

GACAACAAGATCCCCAGCCTCTGCCCGGGGCACCCCGGCCTTCCAGGCACGCCGGGCCAC 

CATGGCAGCCAGGGCTTGCCGGGCCGCGATGGCCGCGACGGCCGCGACX3GCGCGCCCGGG 

GCTCCGGGAGAGAAAGGCGAGGGCGGGAGGCCGG6ACTGCCGGGACCTCGAGGGGACCCC 

GGGCCGCGAGGAGAGGCGGGACCCGCGGGGCCCACCGGGCCTGCCGGGGAGTGCTCGGTG 

CCTCCGCGATCCGCCTTCAGCGCCAAGCGCTCCGAGAGCCGGGTGCCTCCGCCGTCTGAC 

GCACCCTTGCCCTTCGACCGCX3TGCnXK3TGAACGAGCAGGGACATTACGACGCCGTCACC 

GGCAAGTTCACCTGCCAGGTGCCTGGGGTCTACTACTTCGCCGTCCATGCCACCGTCTAC 

CGGGCCAGCCTGOIGTTTGATCTGGTGAAGAATGGCGAATCCATTGCCTCT^ 

TTTTTCGGGGGGTGGCCCAAQCCAGCCTOSCTCTCGGGGGGGGCCATGGTGAGGCTC^ 

CCTGAGGACCAAGTGTGGGTGCAGGTGGGTGTGGGTGACTACATT^^ 

ATCAAGACAGACAGOICCTTCTCCGGATTTCTGGTGTACTCCGACTGGCACAGCTCCCC^ 

GTCTTTGC TTAGT GCCCACTGCaAAGTGAGCTCATGCTCTCT^CT 

GAGGCTGACAACCAG3TCATCCAG6AGGGCTGGCCCCCCTGGAATATTGTGAATGACTAG 
GGAGGTGGGGTAGAGCACTCTCCGTCCTGCTGCTGGCAAGGAATGGGAACAGTGGCTGTC 
TGCGATCAGGTCTGGOVGCATGGGGCAGTGGCTGGArrrCTGCCCAAGACCAGAGGAGTG 
TGCTGTGCTGGCAAGTGTAAGTCCCCCAGTTGCTCTGGTCCAGGAGCCCACGGTGGGGTG 
CTCTCITCCTGGTCCTCTGCTTCTCTGGATCCTCCCCACCCCCTCCTGCTCCTGGGGCCG 
GCCCTTTTCTCAGAGATCACTCAATAAACCTAAGAACCCTCATAAAAAAAAAAAAAAAAA 
AAAAAAAAAAA 
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Figure 96 

fmPLLVLLLLGLAAGSPPLDDNKIPSLCPGHPGLPGTPGHHGSQGLPGRDGRDGRDGAPG 
APGEKGEGGRPGLPGPRGDPGPRGEAGPAGPTGPAGECSVPPRSAFSAKRSESRVPPPSD 
APLPPDRVLVNBQGHyDAWGKFTCQVPGVyYFAVHATVYRASLQPDLVKNGESIASPPQ 
FFGGWPKPASLSGGAMVRLEPEDQVWVQVGVGDYXGIYASIKTDSTFSGFZiVYSDWHSSP 
VFA 
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Figure 97 

TG 

CCCCTGCTGCTCCrcCCCCTGCTGTGGGGGGGGTCCCTGC^ 
CTGCAAGTGCAGAAGTCGGTGACGGTGO^GGJ^GCX^CTGTGCGTCCTTCT 



GACGGGGAGATCCCATACTACGCTGAGGTTGTGGCCACAAACAACCCAGACAGAAGAGTG 

AAGCCAGAGACCCAGGGCCGATTCCGCCTCCTTGGGGATGTCCAGAAGAAGAACTGCT^ 

CTGAGCATCGGAGATGCCAGAATGGAGGACACGGGAA6CTATTTCTTCCGCGTGGAGAGA 

GGAAGGGATGTAAAATATAGCTACCAACAGAATAAGCTGAACTTGGAGGTGACAGCCCTG 

ATAGAGAAACCCGACATCCACTTTCTGGAGCCTCTGGAGTCCGGCCGCCCCACAAGGCTG 

AGCTGCAGCCTTCCAGGATCCTGTGAAGCGGGACCACCTCTCACATTCTCCTGGACGGGG 

AATGGCCTCAGCCCCCTGGACCCTGAGACCACCCGCTCCTCGGAGCTCACCCTCACCCCC 

AGGCCCGAGGACCATGGCACCAACCTCACCTGTCAGGTGAAACGCCAAGGAGCTCAGGTG 

ACCACGGAGAGAACTGTCCAGCTCAATGTCTCCTATGCTCCACAGAACCTCGCCATCAGC 

ATCTTCTTCAGAAATGGCACAGGCACAGCCCTGCGGATCCTGAGCAATGGCATG 

CCO^TCCAGGAGGGCCAGTCCCTGTTCCTCGCCTGCACAGTTGACAGCAACCCCCCTGCC 

TCACTGAGCTGGTTCXGGGAGGGAAAAGCCCTCAATCCTTCCCAGACCTCAATGTCTC 

ACCCTGGAGCTGCCriuVCATAGGAGCTAGAGAGGGAGGGGAATTCACCTGCCGGGTTCAG 

CATCCGCTGGGCTCCOVGCACCTGTCCTTCATCCTTTCTGTGCAGAGAAGCTCCTCTTCC 

TGCATATGTGTAACTGAGAAACAGCAGGGTTCCTGGCCCCTCGTCCTCACCCTGATCAGG 

GGGGCrCTCATGGGGGCTGGCTTCCTCCTCACCTATGGCCTCACCTGGATCTACTATACC 

AGGTGTGGAGGCCCCCAGCAGAGCAGGGCTGAGAGGCCTGGCTGAGCCCCTCCCGCTCAA 

GACAGAATTGAGGTGTGGACACTTAGCCCTGTGGGACACATGCAGGACATCACTGTCAGC 

rrCTTTCTGGAAGCTCACATCCCACTGACTACCCCTCTTTTCCTTCCTGCCCCATACCCC 

TTCTACTTATTCCCCTCTGCTTGTGAGTCTTGCCCCANCACACCTGCATCCCCATCTGCA 

NCCCATCCCCTCTCCANCTGCCCTTCTCrrCCCTCTCa^TCCAKCATCTCCAGCCC^ 

AAGGGAATGTACTTTCGGTCCTATACCCCATTACCATTACCAAAAGTTAC C TTTTTTTTT 

TTTTT 
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Figure 98 

PLLLLPLLWGGSl/JEKPVYELQVQKSVTVQEGLCVLVPCSFSYPWRSWYSSPPLYVYWFR 

DGBIPYYAEVVATNNPDRRVKPSTQGRFRLLGDVQKKNCSLSIGDARhlEtmSSYFFRVBR 

GROVKySYQQNKLNLEVTALIEKPOIHFLEPLESGRPTRLSCSLFGSCEAGPPLTFS^G 

NALSPLDPETTRSSBLTLTPRPEDHGTNLTCQVKRQGAQVTTERTVQIJJVSYAP^ 

IFFRNGTGTALRILSNGMSVPIQEGQSLFLACTVDSNPPASLSWFREGKALNPSQTSMSG 

TLELPNIGAREGGBFTCRVOHPLGSQHLSPILSVQRSSSSCICVTEKQQGSWPLVLTLIR 

GALMGAGFLLTYGLTWIYYTRCGGPQQSRAERPG 
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Figure 99 

TTCGTGACCCTTGAGAAAAGAGTTGGTGG7AAATGTGCCACGTCTTCTAAGAAGGGGGAG 

TCCTGAACTTGTCTGAAGCCCTTGTCCGTAAGCCTTGAACTACGTTCTTAAATCTATGAA 

GTaSAGGGACCTTTCGCTGCTTTTGTAGGGACTTCTTTCCTTGCTTCAGCAAC 

ATGA GGC'lTiTClTGTGGAACGCGGTCTTGACTCTGTTCGTCAC' iTCTl TGATTGGGGCT 

TTGATCCCTGAACCAGAAGTGAAAATTGAAGTTCTCCAGAAGCCATTCATCTGCCATCGC 

AAGACCAAAGGAGGGGATTTGATGTTGGTCCACTATGAAGGCTACTTAGAAAAGGACGGC 

TCCTTATTTCACTCCACTCACAAACATAACAATGGTaVGCCCATTTGGTTTAC 

ATCCTGGAGGCTCTCAAAGGTTGGGACCAGGGCTTGAAAGGAATGTGTGTAGGAGAGAAG 

AGAAAGCTCATCATTCCTCCTGCTCTGGGCTATGGAAAAGAAGGAAAAGGTAAAATTCCC 

CCAGAAAGTACACTGATATTTAATATTGATCTCCTGGAGATTCGAAATGGACCAAGATCC 

CATGAATCATTCCAAGAAATGGATCrrAATGATGACTGGAWVCTCTCTAAAGATGAGGT^ 

AAAGCATATTTAAAGAAGGAGTTTGAAAAACATGGTGCGG'TCGTGAATG^^ 

GATGCTTTGGTGGAGGATATTTTTGATAAAGAAGATGAAGACAAAGATGGGTTTATATCT 

GCGAGAGAATTTACATATAAACACGATGAGTTATAGAGATACATCTACCCrrTTTAATATA 

GCACTCATCfTTCAAGAGAGGGCAGTCATCTTTAAAGAAO^TTTTATTTTTATACA^ 

TCTTTCTTGCTTTGTTTTTTATTTTTATATATTTTTTCTGACTCCTATTTAA^ 

TTAGGTTTCTAAGTACCCATTTCTTTCTGATAAGTTATTGGGAAGAAAAAGCTAATTGGT 

CTTTGAATAGAAGACTTCTGGACAATTTTTCACTTTCACAGATATGAAGCTTTGTI^ 

TTTCTCACTTATAAATTTAAAATGTTGCAACTGGGAATATACCACGACATGAGACCAGGT 

TATAGCACAAATTAGCACCC7ATATTTCTGCTTCCCTCTATTTTCTCCAAGTTAGAGGTC 

AACATTTGAAAAGCCTTTTGCAATAGCCCAAGGCTTGCTATTTTCATGTTATAATGAAAT 

AGTTTATGTGTAACTGGCTCTGAGTCrCTGCTTGAGGACCAGAGGAAAATGGTTGTTGGA 

CCTGACTTGTTAATGGCTACTGCTTTACTAAGGAGATGTGCAATGCTGAAGTTAGAAACA 

AGGTTAATAGCCAGGCATGGT 

GGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGCGGATCACCTGAGGTTG 
GGAGTTCGAGACCAGCCTGACCAACACGGAGAAACCCTATCTCTACTAAAAATACAAAGT 
AGCCCGGCGTGGTGATGCGTGCCTGTAATCCCAGCTACCCAGGAAGGCTGAGGCGGCAGA 
ATCACTTGAACCCGAGGCCGAGGTTGCGGTAAGCCGAGATCACCTNCAGCCTGGACACTC 
TGTCTCGAAAAAAGAAAAGAACACGGTTAATACCATATNAATATGTATGCATTGAGACAT 
GCTACCTAGGACTTAAGCTGATGAAGCTTGGCTCCTAGTGATTGGTGGCCTATTATGATA 
AATAGGACAAATCATTTATGTGTGAGTTTCTTTGTAATAAAATGTATCAATATGTTATAG 
ATGAGGTAGAAAGTTATATTTATATTCAATATTTACTTCTTAAGGCTA.GCGGAATATCCT 
TCCTGGTTCirrAATGGGTAGTCTATAGTATATTATACTACAATAACATTGTATCATAAG 
ATAAAGTAGTAAACaVGTCTACATTTTCCCATTTCTGTCTCATCAAAAACTGAAGTTAGC 
TGGGTGTGGTGGCnxrATGCCTGTAATCCCAGaiCTTTGGGGGCCAAG^ 

ATAGAAAAATTAGCCAGGCGTGGTGGTGCACACCTGTAGTCCCAGCTACTOSGGAGGCTG 
AGACAGGAGATTTGCTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCCAAGATTGTGCCAC 
TGCACTCCAGCCTGGGTGACAGAGCAAGACTCCATCTCAAAAAAAAAAAAAAGAAGCAGA 
CCTACAGCAGCTACrATTGAATAAATACCTATCCTGGATTTT 
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Figure 100 

MRLFLWimVLTLF\rrSLlGALIPEPBVKIEVLQKPFICHRKTK(k3DLML^ 
SLFHSTKXKN17GQPIWFTLGILEALKGWDQGLKGMCVGEKRXLI I PPALGYGKEGKGKZP 
PE5TLIFNXDLLEIRNGPRSHESFQEMbLKDDWKZ^2CDEVKAYLKXEFEXHGA\n^ 
OALVEDIFDKSDEDKDGFISAREFTYKHDEL 
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Figure 101 

GAATTCCGGGCCCCAGGATGCCAACTTTGAATAGG 
ATGAAGACTAC 

AACTTGTTCCCTTCTCATCTGCATCTCCCTGCTCCAGCTGATGGTCCCAGTGAATAC^ 
TGAGACCATAGAGATTATCGTGGA6AATAAGGTCAAGGAACTTCTTGCCAATCCAGCTAA 
CTATCCCTCCACTGTAACGAAGACTCTCTCTTGCACTAGTGTCAAGACTATGAACAGATG 
GGCCTrCTGCCCTGCTGGGATGACTGCTACTGGGTGTGCTTGTG^ 

TTGGGAGATCCAGAGTGGAGATACTTGCAACTGCCTGTGCTTACTCGTTGACTGGACCAC 
TGCCCGCTGCTGCCAACTGTCCTAAGAATGAAGAGGTGGAGAACCCAGCTTTGATATGAT 
GAATCTAACAAAAACTGCAGTCTCAATTTGGAAATCTGACTCATGTGCCTTTAAATGTGT 
TCATATTGCCCATTTACCCTGCTTCTTGAAATGCTTCTTGAAAAATAAAGACAAATTTGC 
ATGTG • 
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Figure 102 

MKTTTCSLLICISLLQLMVPVNTDSTI E 1 1 VENKVKELLANPANYPSTVTKTLSCTSVK 
TMNRWASCPAGMTATGCACGPACGSWEIQSGDTCNCLCLLVDMTTARCCQLS 
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Figure 103 

GCCAGGGGAAGAGGGTGATCCGACCCGGGGAAGGTCGCTGGGCAGGGCGAGTTGGGAAAG 

CGGCAGCCCCCGCCGCCCCCGCAGCCCCTTCTCCTCCTTTCrCCCACGTCCT^ 

CTCGCTGGJ^GCCAGGCCGTGCAGCATCGAAGACAGGAGGAACrGGAGCCTCATTGGCC^ 

GCCCGGGGCGCCGGCCTCGGGCTTAAATAGGAGCTCCGGGCTCnXX3CTGGGACCCGACCG 

CTGCCGGCCGCGCTCCCGCTGCTCCTGCCGGGTG 

ATGGAAAACCCCAGCCCGGCCGCCGCCCTGGGCAAGGCCCTCTGCGCTCTCCTCCTGGCC 
ACTCTCGGCGCCGCCGGCCAGCCTCTTGGGGGAGAGTCCATCTGTTCCGCCAGAGCCCCG 
GCCAAATACAGCATOVCCTTCACGGGCAAGTGGAGCCAGACGGCCTTCCCCAAiaCAGTAC 
CCCCTGTTCCGCCCCCCTGCGCAGTGGTCTTCGCTGCTGGGGGCCGCGCATAGCTCCGAC 
TACAGCATGTGGAGGAAGAACCAGTACGTCAGTAACGGGCTGCGCGACTTTGCGGAGCGC 
GGCGAGGCCTGGGCGCTGATGAAGGAGATCGAGGCGGCGGGGGAGGCGCTGCAGAGCGTG 
CACX3AGGTGTTTTCGGCGCCCGCCGTCCCCAGCGGCACCGGGCAGACGTCGGCGGAGCTG 
GAGGTGCAGCGCAGGCACTCGCTGGTCTCGTTTGTGGTGCGCATCGTGCCCAGCCCCGAC 
TGGTTCGTGGGCGTGGACAGCCTGGACCTGTGCGACGGGGACCGTTGGCGGGAACAGGCG 
GCGCTGGACCTGTACCCCTACGACGCCGGGACGGACAGCGGCrTCACCTTCTCCrCCCC 

CCGGCCAACTCCTTCTACTACCCGCGGCTGAAGGCCCTGCCTCCCATCGCCAGGGTGACA 
CTGCTGCGGCTGCGACAGAGCCCCAGGGCCTTCATCCCTCCCGCCCCAGTCCTGCCCAGC 
AGGGACAATGAGATTGTAGACAGCGCCTCAGTTCCAGAAACGCCGCTGGACTGCGAGGTC 
TCCCTGTGGTCGTCCTGGGGACTGTGCGGAGGCCACTGTGGGAGGCTCGGGACCAAGAGC 
AGGACTCGCTACGTCCGGGTCCAGCCCGCCAACAACGGGAGCCCCTGCCCCGAGCTCGAA 
GAAGAGGCTGAGTGCGTCCCTGATAACTGCGTCTAAGACCAGAGCCCCGCAGCCCCTGGG 
GCCCCCCGGAGCCATGGGGTGTCGGGGGCTCCTGTGCAGGCTCATGCTGCAGGCGGCCGA 
GGGCACAGGGGGTTTCGCGCTGCTCCTGACCGCGGTGAGGCCGCGCCGACCATCTCTGCA 
CTGAAGGGCCCTCTGGTGGCCGGCACGGGCATTGGGAAACAGCCTCCTCCTTTCCCAACC 
TTGCTTCTTAGGGGCCCCCGTGTCCCGTCTGCTCTCAGCCTCCTCCTCCTGCAGGATAAA 

GGAGATTGTCGTTCATCGTCCAGGGGCCTGGCTCCCACGTGGTTGCAGATACCTCAGACC 
TGGTGCrCTAGGCTGTGCTGAGCCO^CTCTCCCGAGGGCGCATCCAAGCGGGGGCCACTT 
GAGAAGTGAATAAATGGGGCGGTTTCGGAAGCGTCAGTGTTTCCATGTTATGGATCTCTC 
TGCGTTTGAATAAAGACTATCrCTGTTGCTCACAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAA 
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Figure 104 

MENPS PAAALGKALCALLLATLGAAGQPLGGES I CSARAPAKYS ITFTGKWSQTAFPKQY 
PLFRPPAQWSSLLGAAHSSDYSMWRKNQYVSNGLRDPAERGEAWALMKEISAAGEALQSV 
HEVFSAPAVPSGTGQTSAELEVQRRHSLVSFWRIVPSPDWFV6VDSLDLCD6DRWRB0A 
ALDLYPYDAGTDSGFTFSSPNFATIPQDTVTEXTSSSPSHPANSFYYPRLKALFPIARVT 
LLRLRQSPRAFZ PPAPVLPSRDNEIVDSASVPETPLDCEVSLHSSWGLCGGHCGRLGTKS 
RTRYVRVQPANNGSPCPELEEEAECVPDNCV 
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Figure 105 

• GCCTAGCCAGGCCAAGA 
ATGCAATTGCCCCGGTGGTGGGAGCTGGGAGACCCCTGTGCTTGGACGGGACAGGGTCGG 
GGGACACGCAGG 

. ATGAGCCCCGCGACCACTGGCACATTCITGCTGACAGTGTACAGTATTTTCTCCAAGGTA 
CACrCCXSATCXSGAATGTATACCCATCAGCAGGTGTCCTCTTTGTTa^ 
GAATATTTTAAGGGGGAATTTCCACCTTACCaUUkACCTGGCGAGATTAGTAATGA^ 
ATAACATTTAATACAAATTTAATGGGTTACCCAGACCGACCTGGATGGCTTCXSA^^ 
CAAAGGACACCATATAGTGATGGAGTCCTATATGGGTCCCauaVGCTGAAAATGTGGGG 
AAGCCAACAATCATTGAGATAACTGCCTACAACAGGCGCACCTT^ 
AATTTGATAATTAATATAATGTCTGOlGAAGACnTCCCGTTGCCATATCAAGCAGAATO 
TTCATTAAGAATATGAATGTAGAAGAAATGTTGGCCAGTGAGGTTCTTGGAGACTTTCTT 
GGCGCAGTGAAAAATGTGTGGCAGCCAGAGCGCCTGAACGCCATAAACATCACATCGGCC 
CTAGACAGGGGTGGCAGGGTGCCACTTCCCATTAATGACCTGAAGGAGGGCGTTTATGTC 
ATGGTTGGTGCAGATGTCCCGTTTTCTTCTTGTTTACGAGAAGTTGAAAATCCACAGAAT 
CAATTGAGATGTAGTCAAGAAATGGAGCCTGTAATAACATGTGATAAAAAATTTCGTACT 
CAATTTTACATTGACTGGTGCAAAATTTCATTGGTTGATAAAACAAAGCAAGTGTCCACC 
TATCAGGAAGTGATTCGTGGAGAGGGGATTTTACCTGATGGTGGAGAATACAAAGCCCCT 
TCTGATTCTTTGAAAAGCAGAGACTATTACACGGATTTCCTAATTAOVCTGGCTGTGCC 
. TCGGCAGTGGCACTGGTCCTTTTTCTAATACTTGCTTATATCATGTGCTGCCGACGGGAA 
GGCGTGGAAAAGAGAAACATGCAAACACCAGACATCCAACTGGTCCATCACAGTGCTATT 
CAGAAATCTACCAAGGAGCTTCGAGACATGTCCAAGAATAGAGAGATAGCATGGCCCCTG 
TCAACGCTTCCTGTGTTCCACCCTGTGACTGGGGAAATCATACCTCCTTTACACACAGAC 
AACTATGATAGCACAAACATGCCATTGATGCAAACGCAGCAGAACTTGCCACATCAGACT 
CAGATTCCCCAACAGCAGACTACAGGTAAATGGTATCC CTGAA GAAAGAAAACTGACTGA 
AGCAATGAATTTATAATCAGACAATATAGCAGTTACATCACATTTCTTTTCTCTTCCAAT 
AATGCATGAGCTTTTCTGGCATATGTTATGCATGTTGGCAGTATTAAGTGTATACCAAAT 
AATACAACATAACTTTCATTTTACTAATGTATTTTTTTGTACTTAAAGCATT^ 
TTTGTAAAACATTGATGACTTTATATTTGTTACAATAAAAGTTGATCTTTAAAATAAATA 
TTATTAATGAAGCCTAAAAAAAAAAA 
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Figure 106 

MQLPRWWELGDPCAWTGQGRGTRRMSPATTGTFLLTVYSIPSkvraSDRKVYPSAGVLPVH 
VLEREYFKGEFPPYPKPGEISNDPITFminiMGYPDRPGWLRYIQRTPYSDGVLyGSPTA 
ENVGKPTII£ITAYNRRTFETARKNLIZNZMSAEDFPLPYQAEFFIKNMNVES^ILASEVL 
GDFLGA\aaTVHQPERUiAINITSAU>R6GRVPLPINDLKEGVYVMVGADVPFSSCIJ^^ 
NPQNQUlCSQEMEPVITCDKKFRTQFYIDWCKI.SLVDKTKQVSTyQEVZRGCGZLPDGGB 
YKPPSDSLKSRDYYTDPLITIAVPSAVALVLFLILAYIMCCRREGVEKRNMQTPDIQLVH 
HSAIQICSTKELRDMSKNREIAWPLSTLPVFHP\nX3EIIPPI«HTDNYDSTimPI.MQTCX)N^ 
PHQTQIPQQQTTGKMYP 
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Figure 107 

ATTCTCCTAGAGCATCTTTGGAAGC 

ATGAGGCCaCGATGCroCATCTTGGCTCTTGTCTGCTGGATAACACT 

TGTTCAAAAGGAACTACAGACGCTCCTGTTGGCTCAGGACTGTGGCTGTGCCAGCCGACA 

CCCAGGTGTGGGAAC^GATCTACAACCCTTCAGAGCAGTGCTGTTATGATGATGCCATC 

TTATCCTTAAAGGAGACCCGCCGCTGTGGCrCCACCTGCACCTTCTGGCCCTGCriTTG^ 

CTCTGCTGTCCCGAGTCTTTTGGCCCCCAGCAGAAGTTTCTTGTGAAGTTGAGGGTTCTG 

GGTATGAAGTCTCAGTGTCACrTATCTCCCATCTCCCGGAGCTGTACCAGGAACAGGAGG 

CACGTCCTGTACCCATAAAAACCCCAGGCTCCACTGGCAGACGGCAGACAAGGGGAGAAQ 

AGACGAAGCAGCTGGACATCGGAGACTACAGTTGAACTTCGGAGAGAAGCAACTTGACTT 

CAGAGGGATGGCTCAATGACATAGCTTTGGAGAGGAGCCCAGCTGGGGATGGCCAGACTO 

CAGGGGAAGAATGCCTTCCTGCTTCATCCCCTTTCCAGCTCCCCTTCCCGCTGAGAG 

CTTTCATCGGCAATAAAATCCCCCACATTTACCATCT 
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Figure 108 

MRPRCCIIALVCWITVFUiQCSKGTTDAPVGSGLWLCQPTPRCGNKIYNPSEQCCYDDAI 
LSLKETRRCGSTCTFWPCFELCCPESFGPQQKFLVKLRVLGMKSQCHLSPISRSCTRNRR 
HVLYP 
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Figure 109 

GGCCGCCTGGAATTGTGGCSAGTTGTGTCTGCCACTCGGCTGCCGGAGGCCGAAGQtCCGT 
GACT 

ATGGCTCCCCAGAGCCTGCCTTCATCTAGGATGGCTCCTCTGGGCATGCTGrTTR^ 

CTGATGGCCGCCTGCTTCACCTTCTGCCTCAGTCATaVGAACCTCAAGGAGT^ 

ACCAACCCAGAGAAGAGCAGCACCAAAGAAACGGAGAGAAAAGAAACCAAAGCCGAGGAG 

GAGCTGGATGCCGAAGTCCTGGAGGTGTTCCACCCGACGCATOAGTGGCAGGCCCrtCAG 

CCAGGGCAGGCTGTCCCTGCAGGATCCCACGTACGGCTGAATCTTCAGACTGGGGAAAGA 

GAGGCAAAACTCCAATATGAGGACAAGTTCCGAAATAATTTGAAAGGCAAAAGGCTGGAT 

ATCAACACCAACACCTACACATCTCAGGATCTCAAGAGTGCACTGGCAAAATTCAAGGAG 

GGGGCAGAGATGGAGAGTTCAAAGGAAGACAAGGCAAGGCAGGCTGAGGTAAAGCGGCTC 

TTCCGCCCCATTGAGGAACTGAAGAAAGACTTTGATGAGCTGAATGTTGTCATTGAGACT 

GACATGCAGATCATGGTACGGCTGATCAACAAGTTCAATAGTTCCAGCTCCAGTrrGG^ 

GAGAAGATTGCTGCGCTCTTTGATCTTGAATATTATGTCCATCAGATGGACAATGCGCAG 

GACCTGCTITCCTTTGGTGGTCTTCAAGTGGTGATCAATGGGCTGAACAGC^ . 

CTCGTGAAGGAGTATGCTGCGTTTGTGCTGGGCGCTCCCTTTTCCAGCAACCCCAAGGTC 

CAGGTGGAGGCCATCGAAGGGGGAGCCCTGCAGAAGCTGCTGGTCATCCTGGCCACGGAG 

GAGCCGCKACTGCAAAGAAGAAGGTCCTGTTTGCACTGTGCTCCCTGCTGCGCCACT^ 

CCCTATGCCCAGCGGCAGTTCCTGAAGCTCGGGGGGCTGCAGGTCCTGAGGACCCTGGTG 

CAGGAGAAGGGCACGGAGGTGCTCGCCGTGCGCGTGGTCACACTGCTCTACGACCTCGTC 

ACGGAGAAGATGTTCGCCGAGGAGGAGGCTGAGCTGACCCAGGAGATGTCCCCAGAGAAG 

CTGCAGCAGTATCGCCAGGTACACCTCCTGCCAGGCCTGTGGGAACAGGGCTGGTGCGAG 

ATCACGGCCCACCTCCTGGCGCTGCCCGAGCATGATGCCCGTGAGAAGGTGCTGCAGACA 

CTGGGCGTCCTCCTGACCACrTGCCGGGACCGCTACCGTCAGGACCCCCAGCtCGGCAGG 

ACACTGGCCAGCCTGCAGGCTGAGTACCAGGTGCTGGCCAGCCTGGAGCTGCAGGATGGT 

GAGGACGAGGGCTACTTCCAGGAGCTGCTGGGCTCTGTCAAaVGCTTGCTGAAGGAGC^ 

AGATGAGGCCCCACACOlGGACrGGACTGGGATGCCGCTAGTGAGGCTGAGGGGTCCCAG 

CGTGGGTGGGCTTCTCAGGCAGGAGGACATCTTGGCAGTGCTGGCTTGGCCATTAAATGG 

AAACCTGAAGGCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 110 

MAPOSLPSSRMAPLGMLLGLLhiAACFTFCLSHQNLKEFALTNPEKSSTKETERKETKAEE 

ELDAEVLEn/FHPTHEWQALQPGQAVPAGSHVRLNLQTGEREAKLQYEDKFRNNLXGKRLD 

IirmTYTSQDLKSAIJ^KFKEGAEMESSKHDK/^QAEVKRLFRPIEELKKDFDELI^ 

DMQIHVRLINKFNSSSSSLEEKIAALFDLEYYVHQMDNAQDLLSFGGLQWIMGLNSTBP 

LVKEYAAPVLGAAFSSNPKVQVEAIEGGALQiCLLVILATEQPLTAKKiCVLFALCSLLRHF 

PYAQRQFLKLGGLQVLRTLVQEKGTEVLAVRVVTLLYDLVTEKMFAEEEAELTQEMSPEK 

LQQyRQVHLLPGLWEQGWCEITAHLLALPEHOAREKVLQTLGVLLTTCRDRYRQDFQLGR 

TLA5LQAEYQVLASLELQDGEDEGYFQELLGSVNSLLKELR 
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Figure HI 

iUlTATATCATCTATTTATC»TTAATCAATAATGTATTCTTTTATTCC^ 
"TTTTG(XyiTTTTAATTTTCAAACAaiGC^ 

ATOACATTTTTTCTGTCACrATrATTATTGTTGGTATGTGAAGCT^ 

TCAGGJy^GCAACACATTGGAGAATGGCTACTTTCTATCAAGAAATAAAGAGMCC^ 

CAACCCACACAATCATCTTTAGAAGACAGTGTGACTCCTACCAAAGCTGTCAAAACCACA 

GGCAAGGGCATAGTTAAAGGACGGAATCTTGACTCAAGAGGGTTAATTCTTGGTGCTG^ 

GCCTGGGGCAGGGGTGTAAAGAAAAACACTTAQATTCAATGATTGTAAATTTAAGGCAAA 

TACACATATTAGTATTACCTTAGTGTAATGTATCCCTGTCATATATAOUITAAGGTGA^ 

TTATAAGTACCCTATGCAGTTGGCTGGAC 

AGTTCTAAATTGGACTTTATTAATTTTTAAAATCAGTAACTGATT^ 
GCTTAGATCTACAGGAGATCATATAATTTGATACAAATAAAAGAAAAGTGTTCTCTCCCC 
TTACAGAATTGACATTTTAAATGCGATACAGTTAGAATAGGAAATATGACATTAGA^ 
AAGAATGACAGGGAGAAAGGAAA6AAGGGAAAATGTTGCCAAGGAAAAAAAAA 



114/133 



wo 00/53758 



PCT/US0QA)5841 



Figure 112 

MTFFLSLLLLLVCEAIWRSMSGSinXENGYFIiSRNKENHSQPTQSSLEDSVTPTKAVKTT 
6KGIVKGRNLDSRGLILGASAWGRGVKKNT 
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Figure 113 

TGAAGGACTm'CCAGGACCCAAGGCCACACACTGGAAGTCTTGCAGCTGAAGGGAGGCA 
CTCCTTGGCCTCCGCAGCCGATCAC 

ATCAAGGTGGTGCCMGTCTCCTGCTCTCCGTCCTCCTGGCACAGGTGTGGCTG 

GTACCCGGCnTGGCCCCOVGTCCTCAGTCGCCAGAGACCCCAGCCCCTCAGAACCAGACC 

AGCAGGGTAGTGCAGGCTCCCAGGGAGGAAGAGGAAGATGAGCAGGAGGCCAGCGAGGAG 

AAGGCCGGTGAGGAAGAGAAAGCCTGGCTGATGGCCAGCAGGCAGCAGCTTGCCAAGaAG 

ACTTCAAACTTCGGATTCAGCCTGCTGCGAAAGATCTCCATGAGGCACGATGGCAACATG 

GTCTTCTCTCCATTTGGCATGTCCTTGGCCATGACAGGCTTGATGCTGGGGGCCACAGGG 

CCGACTGAAACCCAGATCAAGAGAGGGCTCCACTTGCAGGCCCTGAAGCCCACCAAGCCC 

GGGCTCCTGCCTTCCCTCTTTAAGGGACTCAGAGAGACCCTCTCCCGCAACCTGGAACTG 

GGCCTCTCACAGGGGAGTTTTGCCTTCATCCACAAGGATTTTGATGTCAAAGAGACTTTC 

TTCAATTTATCCAAGAGGTATTTTGATACAGAGTGCGTGCCTATGAATTTTCGCAATGCC 

TCACAGGCCAAAAGGCTCATGAATCATTAaVTTAACAAAGAGACTCGGGGGAAAATTCCC 

AAACTGTTTGATGAGATTAATCCTGAAACCAAATTAATTCTTGTGGATTACATCTTGTTC 

AAAGGGAAAtGGTTGACCCCATTTGACCCTGTCTTCACCGAAGTCGACACTTTCCACCTG 

GACAAGTACAAGACCATTAAGGTGCCCATGATGTACGGTGCAGGCAAGTTTGCCTCCACC 

TTTGACAAGAATTTTCGTTGTCATGTCCTCAAACTGCCCTACCAAG6AAATC 

CTGGTGGTCCTCATGGAGAAAATGGGTGACCACCTCGCCCTTGAAGACTACCTGACCACA 

GACTTGGTGGAGACATGGCTCAGAAACATGAAAACCAGAAACATGGAAGTTTTCTTTCCG 

AAGTTCAAGCTAGATCAGAAGTATGAGATGCATGAGCTGCTTAGGCAGATGGGAATCAGA 

AGAATCTTCTCACCCTTTGCTGACCTTAGTGAACTCTCAGCTACTGGAAGAAATCTCCAA 

GTATCCAGGGTTTTACGAAGAACAGTGATTGAAGTTGATGAAAGGGGCACTGAGGCAGTG 

GCAGGAATCrTGTCAGAAATTACTGCTTATTCCATGCCTCCTGTCATCAAAGTGGACCGG 

CCATTTCATTTC»TGATCTATGAAGAAACCTCTGGAATGCTTCTGTTTCTGGGCAGGGTG 

GTGAATCCGACTCTCCTATAAtTCAGGACATGCATAAGCACTTCGTGCTGTAGTAGATGC 

TGAATCTGAGGTATCAAACACACACAGGATACCAGCAATGGATGGCAGGGGAGAGTGTTC 

CTTTTGTTCTTAACTAGTTT 

AGGGTGTTCTOWVTAAATACAGTAGTCCCCACTTATCTGAGGGGGATACATTCAAAGAC 

CCCC^GCAGATGCCTGAAACGGTGGACAGTGCTGAACCTTATATATATTTTTTCCTACAC 

ATACATACCTATGATAAAGTTTAATTTATAAATTAGGCACAGTAAGAGATTAACAATAAT 

AACAACATTAAGTAAAATGAGTTACTTGAACGGAAGCACTGCAATACCATAACAGTCAAA 

CTGATTATAGAGAAGGCTACTAAGTGACTCATGGGCGAGGAGCATAGACAGTGTGGAGAC 

ATTGGGCAAGGGGAGAATTCACATCCTGGGTGGGACAGAGCAGGACGATGCAAGATTCCA 

TCCrACTAC TCAGAA TGGGATGCTGCTTAAGACTTTTAGATTGTTTATTTCTGGA^ 

TCATTTAATGTTTTTGGACCATGOTTGACCATGGTTAACTGAGACTGCAGAAAGCAAAAC 

CATGGATAAGGGAGGACTACTACAAAAGCATTAAATTGATACATATTTTTTAAAAAAAAA 

AAAAAAAAAA 
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Figure 114 ✓ 

MKVWSLLLSVLLAQVWLVPGIAPSPQSPETPAPQNQTSRVVOAPREEEEDEQEASBEKA 
GEEEKAOTJ4ASRQQLAKETSNFGFSLLRKISMIUlIX3imyFSPFGMStiAMTGI^ 
ETQIKRGLHLQALKPTKPGLLPSLFKGLRETLSRNLBLGLSQGSFAFI HKDFDVKETFFN 
LSKRYFDTECVPMNFRNASQiUaa^MNHYrNKETRGKIPKLFDEINPETKLILVDYILFKG 
KWLTPFDPVFTEVDTFHLDKYKTIKVPMMYGAGKFASTFDKNFRCHVLKLPYQGNATMLV 
VLMEKMGDHUVLEDYLTTDLVETWLRNMKTRKMEVFFPKFKLDQKYEMHELLRQMGIRRI 
FS PPADLSELSATGRNLQVSRVLRRTVI EVDERGTEAVAGILS E ITAYSMPPVI KVDRPF 
HFMIYEETSGMLLFLGRWNPTLL 
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Figure 115 

CGGCAACCAGCCGCCGCCACCACCGCTGCCACTGCCGCCCTGCCGGGGCC 

ATGTTCGCTCTGGGCTTGCCCTTCTTGGTGCTCTTGGTGGCCTCGGTCGAGAGCCATCTG 

GGGGTTCTGGGGCCCAAGJUVCGTCTCGCAGAAAGACGCCGAGTTTGAGCGCACCTACGTG 

GACGAGGTCAACAGCGAGCTGGTCAACATCTACACCTTCAACCATACTGTGACCCGCAAC 

AGGACAGAGGGCGTGCGTGTGTCTGTGAACGTCCTGAACAAGCAGAAGGGGGCGCCGTTC 

CTCTTTGTGGTCCGCaVGAAGGAGGCTGTGGTGTCCTTCCAGGTGCCCCT 

GGGATGTTTa^GCGCAAGTACCTCTACCAAAAAGTGGAACGAACCCroTGT^^ 

ACCAAGAATGAGTCGGAGATTCy^GTTCTTCTACGTGGATGTGTCCACCCTGTaVCCAGTC 

AACACCACATACCAGCrcCGGGTCAGCCGCATGGACGATTTTGTGCTCAGGACTGG^ 

O^GTTCAGCTTCAATACCACAGCAGCACAGCCCCAGTACTTCAAGTATGAGTTCCCTGAA 

GGCGTGGACTCGGTAATTGTCAAGGTGACCTCCAACAAGGCCTTCCCCTGCTCAGTCATC 

TCCATTCAGGATGTGCTGTGTCCTGTCTATGACCTGGACAACAACGTAGCCTTCATCGGC 

ATGTACCAGACGATGACCAAGAAGGCGGCCATCACCGTACAGCGCAAAGACTTCCCCAGC 

AACAGCTTTTATGTGGTGGTGGTGGTGAAGACCGAAGACCAAGCCTGCGGGGGCTCCCTG 

CCTTTCTACCCCTTCGCAGAAGATGAACCGGTCGATCAAGGGCACCGCCAGAAAACCCTG 

TGAGTGCTGGTGTCTCAAGCAGTCACGTCTGAGGC 

ATACGTCAGTGGGATGCTCTTTTGCCTGGGTATATTTCTCTCCTTTTACCTGCTGACCGT 

CCTCCTGGCCTGCTGGGAGAACTGGAGGCAGAAGAAGAAGACCCTGCTGGTGGCCATTGA 

CCGAGCCroCCCAGAAA6CGGTCaCCCra3AGTCCTGGCrGATTCrrTT 

CCCTTATGAGGGTTACAACTATGGCrCCTTTGAGAATGTTT^^ 

GGTTGACAGCGCTGGCACTOGGGACCrCTCTTACGGTTACCAGGGCCGCTCC^^ 

TGTAGGTACTCGGCCCCGAGTGGACTCCATGAGCTCTGTGGAGGAGGATGACT^ 

ATTGACCGACATCGATTCCGACAAGAATGTCATTCGCACCAAGCAATACCTCTATGTGGC 

TGACCTGGCACGGAAGGACAAGCGTGTTCTGCGGAAAAAGTACCAGATCTACTTCTGGAA 

CATTGCCACCATTGCTGTCTTCTATGCCCTTCCTGTGGTGCAGCTGGTGATCACCTACCA 

GACGGTGGTGAATGTCACAGGGAATCAGGACATCTGCTACTACAACTTCCTCTGCGCCCA 

CCCACTGGGCAATCTCAGCGCCTTCAACAACATCCTCAGCAACCTGGGGTACATCCTGCT 

GGGGCTGCTTTTCCTGCTCATCATCCTGCAACGGGAGATCAACCACAACCGGGCCCTGCT 

GCGCAATGACCTCTGTGCCCTGGAATGTGGGATCCCCAAACACTITGGGCTTTTCTACGC 

CATGGGCACAGCCCTGATGATGGAGGGGCTGCTaiGTGCTTCCTATCATGT^^ 

CTATACCAATTTCCAGTTTGACACATCGTTaiTGTACATGATCGCCGGACTCTG 

GAAGCTCTACCAGAAGOXSCACCCGGACATCAACGCCAGCGCCrAdF^TGCCTAaSCC 

CCTGGCCATTGTCATCTTCTTCTCT^TGCTGGGCGTGGTCTTTGG 

CAAAGGGAACACGGCGTTCTGGATCGTCTTCTCCATCATTCACATCATCGCCACCCTGCT 

CCTCAGCACGCAGCTCTATTACATGGGCCGGTGGAAACTGGACTCGGGGATCTTCCGCCG 

CATCCTCCACGTGCTCTACACAGACTGCATCCGGCAGTGCAGCGGGCCGCTCTACGTGGA 

CCGCATGGTGCTGCTGGTCATGGGCT^CGTCATCAACrGGTCGCTGGCTGCCTATGGGCT 

TATCATGCGCCCCAATGATTTCGCTTCCTACTTGTTGGCCATTGGCATCTGCAACCTGCT 

CCTTTACTTCGCCTTCTACATCATCATGAAGCTCCGGAGTGGGGAGAGGATCAAGCTCAT 

CCCCCTGCTCTGCATCGTTTGCACCTCCGTGGTCTGGGGCTTCGCGCTCTTCTTCTTCTT 

CCAGGGACrC».GaVCCrGGCA6AAAACCCCrF6CAGAGTCGAGGG^ 

a^TCCTCCTCGA ClTCiTi 'GACGACCACGACATCTGGCACTTCC^^ 

GTTCGGGTCCTTCCTGGTCTTGCTGACACTGGATGACGACCTGGATACTGTGCA^ 

CGGGAOUWSATCTATGTCTTCTAeCAGGAGCTGGGCCCTTCGCTT^ 

CXXnxSCCCAGCACTGGATGGCAGCAGGACAGCGAGGTCTAGCTTAGGCl^^ 

AGCCATGGGGTGGCATGGAACCTTGCAGCTGCCCTCTGCCGAGGAGCAGGCCTGCTCCCC 

TGGAACCCCCAGATGTTGGCCAAATTGCTGCTTTCTTCTCAGTGTTGGGGCC^ 

GCCCCTGTCCTTTGGCTCTCCATTTCTCCCTTTGCAAGAGGAAGGATGGAAGGGACA^ 

TCCCCATTTCATGCCTTGCATTTTGCGCGTCCTCCTCCCCACAATGCCCCAGCCTGGG^ 

CTAAGGCCTCTTTTTCCTCCCATACTCCCACTCCy^GGGCCTAGTCTGGGGCCTGAATCTC 

TGTCCTGTATCAGGGCCCCAGTTCrCTTTGGGCTGTCCCTGGCTGCCATCACTGCCCATT 

CCAGTOlGCCAGGATGGATGGGGGTATGAGATTTTGGGGGTTGGCCAGCrrGGTC 

TTTTGGTGCTAAGGCCTGCAAGGGGCCTGGGGCAGTGCGTATTCrCTT 

TGCTOlGGGCTGGCTCTTTAGCAATGCGCraWSCCCAATTTGA 
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AAGAGGCTGAATTCAGAGGTCACCTCTTCATCCCATCAGCTCCCAGACTGATGCCAGCAC 
CAGGACTGGAGGGAGAAGCGCCTCACCCCTTCCCTTCCTTCTTTCCAGGCCCTTAGTCTT 
GCCAAACCCCAGCTGGTGGCCTTTCAGTGCCATTGACACTGCCCAAGAATGTCCAGGGGC 
AAAGGAGGGATGATACAGAGTTCAGCCCGTTCTG 

CCTCCACAGCTGTGGGCACCCCAGTGCCTACCTTAGAAAGGGGCTTCAGGAAGGGATGTG 
CTGTTTCCCTCTACGTGCCCAGTCCTAGCCTCGCTCTAGGACCCAGGGCTGGCTTCTAAG 
TTTCCGTCCAGTCTTCAGGCAAGTTCTGTGTTAGTCATGCACACACATACCTATGAAACC 
TTGGAGTTTACTU^GAATTGCCCCAGCTCTGGGCACCCTGGCCACCCTGGTCCTTGGATC 
CCCTTCGTCCCACCTGGTCCACCCCAGATGCTGAGGATGGGGGAGCTCAGGCGGGGCCTC 
TGCTTTGGGGATGGGAATGTGTTTTTCTCCCAAACTTGTTTTTATAGCTCTGCTTGAAGG 
GCTGGGAGATGAGGTGGGTCTGGATCrrTTCTCAGAGCGTCTCCATGCTATGGTTGCATT 
TCCGTTTTCTATGAATGAATTO3CATTCAATAAACAACCAGACTCAAAAAAAAAAAAAAA 
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Figure 116 

MFALGLPFLVLLVASVESKLGNTLG PK1^SQKI)AEFERTYVDZ^/NS ELVN I YTFNHTVTRN 

RTEGVRVSVNVLNKQKGAPLLFWRQKEAWSFQVPLILRGMFQRKYLYQKVERTLCQPP 

TKNESEIQFFYVDVSTLSPVNTTYQLRVSRMDDFVLRTGEQFSFNTTAAQPQYFKYEFPE 

GVDSVXVKVTSNKAFPCSVI S IQDVLCP VYDLDNNVAFI GMYQTMTKKAAITVQRKDFPS 

NSFYVWWKTEDQACGGSLPFYPFAEDEPVDQGHRQKTLSVLVSOAVTSEAYVSGMLFC 

LGIPLSFYLLTVIJiAC>IEm?RQKKKrLLVAIDRACPESGHPP.VIiADSFPGSSPYEGYNYG 

SPENVSGSTDGLVDSAGTGDLSYGYQGRSFEPVGTRPRVDSMSSVEEDDYDTLTDIDSDK 

N\aRTKQYLYVADIJUlKDKRVLRKKYQIYFWNIATIAVFYALPWQLVITyQTVVNVTCN 

QDiar.YMFU::AHPLGNLSAFNNILSIILGYIIXGLLFLLZII^R£INHN^^ 

CX;iPICHFGI*FYAMGTAIiMMEGLI^AafHVCPNYTNFQFT5TSFMYMIAGLa4LKLYQKRHP 

DINASAYSAYACLAIVIPFSVLGWFGKGNTAFWIVFSI IKI lATLLLSTQLYYMGRWKL 

DSGIPRRILHVLYTDCIRQCSGPLYVDRMVLLWIGNVINWSLAAYGLIMRPNDFASYLLA 

IGICNLLLYFAFYI IMKLRSGER I KLI PLLCIVCTSWWGFALFFFFQGLSTWQKTPAES 

REHNRDCI LLDFFDDHD I WHFLSS I AMFGS FLVLLTLDDDLDTVQRDKI YVF 



120 / 133 



wo 00/53758 



PC:T/US00/D584f 



Rgure 1 17 

GACTTTGCTTGAATGTTTACATTTTCTGCTCGCTGTCCTACATATCACAATATAGTGTTC 

ACGTTTTGTTAAAACTTTGGGGTGTCAGGAGTTGAGCTTGCTCAGCAAGCCAGC 

ATGG CrAGGATGAGCTTTGTTATAGCAGCTTGCCAATTGGTGCTGGGCCTACTAATGACT 

TCATTAACCGAGTCTTCCATACAGAATAGTGAGTGTCCACAACTTTGCGTATGTGAAATT 

CGTCCCTGGTTTACCCCACAGTCAACTTACAGAGAAGCCACCACTGTTGATTGCAATGAC 

CTCCGCTTAACAAGGATTCCCAGTAACCTCTCTAGTGACACACAAGTGCTTCTCTTACAG 

AGCAATAACATCGCGAAGACTGTGGATGAGCTGCAGCAGCTTTTCAACTTGACTGAACTA 

GATTTCTCCCAAAACAACTTTACTAACATTAAGGAGGTCGGGCTGGCAAACCTAACCCAG 

CTCACAACGCTGCATTTGGAGGAAAATCAGATTACCGAGATGACTGATTACTGTCTACAA 

GACCTCAGCAACCTTCAAGAACTCTACATCMCCACAACCAAATTAGCACTATTTCrGCT 

CATGCTTTTGCAGGCTTAAAAAATCTATTAAGGCTCCACCTGAACTCCAACAAATTGAA^ 

GTTATTGATAGTCGCTGGTTTGATTCTACACCa^CCTGGAAATTCTCATGATCGGAGAA 

AACCCTGTGATTGGAATTCrGGATATGAACTTCAAACCCCTCGCAAATTTGAGAAGCTTA 

GTTTTGGCAGGAATGTATCTCACTGATATTCCTGGAAATGCTTTGGTGGGTCTGGATAGC 

CTTGAGAGCCTGTCTTTTTATGATAACAAACTGGTTAAAGTCCCTCAACTTGCCCTGCAA 

AAAGTTCCAAATTTGAAATTCTTAGACCTCAACAAAAACCCCATTCACAAAATCCAAGAA 

GGGGACTTCAAAAATATGCTTCGGTTAAAAGAACTGGGAATCAACAATATGGGCGAGCTC 

GTTTCTGTCGACCGCTATGCCCTGGATAACTTGCCTGAACTCACAAAGCTGGAAGCCACC 

AATAACCCTAAACTCTCTTACATCCACCGCTTGGCTTTCCGAAGTGTCCCTGCTCTGGAA 

AGCTTGATGCTGAACAACAATGCCTTGAATGCCATTTACCAAAAGACAGTCGAATCCCTC 

CCCAATCTGCGTGAGATCAGTATCCATAGCAATCCCCTCAGGTGTGACTGTGTGATCCAC 

TGGATTAACTCCAACAAAACCAACATCCGCTTCATGGAGCCCCTGTCCATGTTCTGT^ 

ATGCCGCCCGAATATAAAGGGCACCAGGTGAAGGAAGTTTTAATCCAGGATTCGAGTGAA 

CAGTGCCTCCCAATGATATCTCACGACAGCTTCCCAAATCGTTTAAACGTGGATATCGGC 

ACGACGGTTTTCCTAGACTGTCGAGCCATGGCTGAGCCAGAACCTGAAATTTACTGGGTC 

ACTCCCATTGGAAATAAGATAACTGTGGAAACCCTTTCAGATAAATACAAGCTAAGTAGC 

GAAGGTACCTTGGAAATATCTAACATACAAATTGAAGACTCAGGAAGATACACATGTGTT 

GCCCAGAATGTCCAAGGGGCAGACACTCGGGTGGCAACAATTAAGGTTAACGGGACCCTT 

CTGGATGGTACCCAGGTGCTAAAAATATACGTCAAGCAGACAGAATCCCATTCCATCTTA 

GTGTCCTGGAAAGTTAATTCCAATGTCATGACGTCAAACTTAAAATGGTCGTCTGCCACC 

ATGAAGATTGATAACCCTCACATAACATATACTGCCAGGGTCCCAGTCGATGTCCATGAA 

TACAACCTAACGCATCTGCAGCCTTCCACAGATTATGAAGTGTGTCTCACAGTGTCCAAT 

ATTCATCAGCAGACTCAAAAGTCATGCGTAAATGTCACAACCAAAAATGCCGCCTTCGCA 

GTGGACATCTCTGATCAAGAAACCAGTACAGCCCTTGCTGCAGTAATGGGGTCTATGTTT 

GCCGTCATTAGC<nTGCGTCCATTGCTGTGTACrrTTGCCAAAAGATTTAAGAGAAAAAAC 

TACCACCACTCATTAAAAAAGTATATGCAAAAAACCTCTTCAATCCCACTAAATGAGCTG 

TACCCACCACTCATTAACCTCTGGGAAGGTGACAGCGAGAAAGACAAAGATGGTTCTGCA 

GACACCAAGCCAACCCAGGTCGACACATCCAGAAGCTATTACATGTGG TAA CTCAGAGGA 

TATTTTGCTTCTGGTAGTAAGGAGCACAAAGACGTrTTTGCTTTATTCTGCAAAAGTGAA 

CAAGTTGAAGACTTTTGTATTTTTGACTTTGCTAGTTTGTGGCAGAGTGGAGAGGACGG^ 

TGGATATTTCAAATTTTTTTAGTATAGCGTATCGCAAGGGTTTGACACGGCTGCCAGCGA 

CTCTAGGCTTCCAGTCTGTGTTTGGTTTTTATTCTTATCATTATTATGATTGTTATTATA 

TTATTATTTTATTTTAGTTGTTGTGCTAAACraVATAATGCTGTTCT 

AATAAAATGATTAATGACAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 118 



MARMSFVIAACQLVLGLLMTSLTESSIQNSECPQLCVCEIRPWFTPQSTYREATTVDCN 
DLRLTRI PSNLSSDTQVLLLQSNNIAKTVDELQQLFNLTELDFSQNNFTNI KEVGLANL 
TQLTTLHLEENQI TEMTDYCLQDLSNLQELYI NHNQI STI SAHAFAGLKNLLRLHLNSN 
KLKVI DSRWFDSTPNLE I LMI GENPVIG I LDMNFKPLANLRSLVLAGMYLTDI PGNALV 
GLDSLESLSFYDNKLVKVPQLALOKVPNLKFLDLNKNP I HKIOEGDFKNMJLRLKELGIN 
NMGELVSVDRYALDNLPELTKLEATNNPKLSYIHRIJ^RSVPALESLMLNNNALNAIYQ 
KTVESLPNLREISIHSNPLRCDCVIHWINSNKTNIRFMEPLSMFCAMPPEYKGHQVKEV 
LlQDSSEQCLPMISHDSFPNRLNVDIGTTVFLDCRAMAEPEPEIYVm-PIGNKITVETL 
SDKYKLSS EGTLEI SNIQI EDSGR YTCVAQNV^/GADTRVAT I KVNGTLLDGTQVLKI YV 
KQTESHSILVSWKVNSNVMTSNUCWSSATMKIDNPHITYTARVPVDVHBYNLTHLQPST 
DYEVa.TVSKIHQQTQKSCVNVTTKNAAPAVDlSDQETSTALAAVMGSMFAVISLASIA 
VYFAKRFKRKNYHHSLKKYMQKTSSIPLNELYPPLINLWEGDSEKDKDGSADTK^ 
TSRSYYMW 
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figure 1 19 

CCCACGCGTCCGCCCACGCGTCCGGGTGCCACTCGCGCGCCGGCCGCXSCTCCGGGCtTCT 

cttttccctccgacgcgccacggctgcccagacattccggctgccgggtCtggagagctc 
cccgaacccctccgcggagj«3gagcx5aggcggcgccagggtggcccccgggga5cgcttg 
gtctcggagaagcggggacgaggccggaggatgagcgactgagggcgacgcgggcactga 

CGCX3AGTTGGGGCCGCGACTACCGGCAGCTGACAGCGCGATGAGCGACTCCCCAGAGACG 

ccctagcccggtgtgcgcgccaggcggagcgcgcaggtggggctgggctgttagt6gtcc 

gccccacgcgggtcgccggccggcccaggatgggcgctggcaacccgggcccgcgcccgc 

ajctgctacccctgcgcccgctgcgagcccggcgtccggcccgcgccctgcgctcatgga 

cggcggctcccggctggcggcggcgcgcccccgggctgtgaatgcgactcgcccctcggc 

cgcgctccccgcccgcccgcccgccgggacgtggtagggg 

atgcccagctccactgcgatggcagttggcgcgctctccagttccctcctggtcacctgc 

tgcctgatggtggctctgtgcagtccgagcatcccgctggagaagctggcccaggcacca 

gagcagccgggccaggagaagcgtgagcacgccactcgggacggcccggggcgggtgaac 

GAGCTCGGGCGCCCGGCGAGGGACGAGGGCGGCAiCGGCCGGGACTGGAAGAGCAAGAGC 

ggccgtgggctcgccggccgtgagccgtggagcaagctgaagcaggcctgggtctcccag 
ggcgggggcgccaaggccggggatctgcywkrrccggccccgcggggacaccccgcaggcg 
gaagccctggccgcagccgcccaggacgcgattggcccggaactcgcgcccacgcccgag 

CCACCCGAGGAGTACGTGTACCCGGACTACCGTGGCAAGGGCTGCGTGGACGAGAGCGGC 

ttcgtgtacgcgatcggggagaagttcgcgccgggcccctcggcctgcccgtgcctgtgc 
accgaggaggggccgctgtgcgcgcagcccgagtgcccgaggctgcacccgcgctgcatc 
cacgtcgacacgagccagtgctgcccgcagtgcaaggagaggaagaactactgcgagttc 
cggggcaagacctatcagactttggaggagttcgtggtgtctccatgcgagaggtgtcgc 

TGTGAAGCCAACGGTGAGGTG 

ctatgcacagtgtcagcgtgtccccagacggagtgtgtggaccctgtgtacgagcctgat 
cagtgctgtcccatctgcaaaaatggtccaaactgctttgcagaaaccgcggtgatccct 
gctggcagagaagtgaagactgacgagtgcaccatatgccactgtacttatgaggaacgc 

ACATGGAGAATCGAGCGGCAGGCCATGTGCACGAGACATGAATGCAGGCAAATGTAGACG 
CTTCCCAGAACACAAACTCTGACTTTTTCITlGAAa^TTTT^ 

tgactctgggaactatcagtcaaagaagacttttgatgaggaataatggaaaattgttc 

TACTTTTCCTTTTCTTGATAACAGTTACTACAACAGAAGGAAATGGATATATTTCAAA^ 

ATCAACAAGAACTTTGGGCATAAAATCCTTCTCTAAATAAATGTGCTATTTTCACAGTAA 

GTACACAAAAGTACACTATTATATATCAAATGTATTTCTATAATCCCTCCATTAGAGAGC 

TTATATAAGTGTTTTCTATAGATGCAGATTAAAAaTGCTGTGTTGTCAACCGTCAAAAAA 

AAAAAAAAAAAAAAAAAAAAA 
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Figure 120 

MPSSTAMAVGALSSSLLVTCCIiJ-tVALCSPSIPLEKLAQAPEQPGQBKREHATRDGPGRVN 
ELGRPARDEGGSGRDWKSKSGRGLAGREPWSKLKQAWVSQGGGAKAGDLQVRPIIGDTPQA 
EALAAAAODAIGPELAPTPEPPEEYVYPDYRGKGCVDESGFVYAIGEKFAPGPSACPCLC 
TEEGPLCAQPECPRLHPRCIHVDTSQCCPQCKERKNYCEFRGKTYQTLEEFWSPCERCR 
CEANGEVLCTVSACPQTECVDPVYEPDQCePICKNGPNCFAETAVIPAGREVKTDECTIC 
HCTVEEGTWRIERQAMCTRHECRQM 
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Figure 121 

CGCGKjAGCCClX*a3CTGGGAGGTGCACXK3T6TGCAC6CTG6ACTGGACCCCCAT^ 
CCGCGCCCTGCGCCTTAACaVGGACTGCTCCGCGCGCCCCTGAGCCTCGGGCTC 
GGACCTGCAGCCTCCCAGGTGGCTGGGAAGAACTCTCCAACAATAAATAC^ 
AAAG 

ATGGCTTTAAAAGTGCTACTAGJU^CAAGAGAAAACGTTTTTCACTCTTTTAGTAT^ 
GGCTATTTGTCATGTAAAGTGACTTGTGAATCAGGAGACrrGTAGAC^GCAAGAATTCAGG 

gatcggtcrggaaactgtgttccctgcaaccagtgtgggccaggcatggagttgtctaag 

gaatgtggcttcggctatggggaggatgcacagtgtgtgacgtgccggctgcacaggttc 

aaggaggactggggcttccagaaatgcaagccctgtctggactgcgcagtggtgaaccgc 

tttcagaaggcaaattgttcagccaccagtgatgccatetgcggggactgcttgccagga 

ttttataggaagacgaaacttgtcggctttcaagacatggagtgtgtgccttgtggagac 

cctcctcctccttacgaaccgcacrgtgccagcaaggtcaacctcgtgaagatcga^ 

acggcctccagcccacggga 

cacggcgccggctgccgttatctgcagcgctcrggccaccgtcctcctggccctgctcat 
cctctgtgtcatctattgtJwvgagacagtttatggagaagaaacccagctggtct^ 
gtcgcaggacatto^tacaacggctctgagctgtcgtgttttgacagacctc^^ 
cgaatatgcccacagagcctgctgccagtgccgccgtgactcagtxsgagacctgcgggcc 

ggtgcgcttgctcccatccatgtgctgtgaggaggcctgcagccccaacccggcgactct 
tggttgtggggtgcattctgcagccagtcttcaggcaagaaacgcaggcccagccgggga 
gatggtgccgactttcttcggatccctcacgcagtccatctgtggcgagttttcagatgc 
ctggccrctgatgcagaatcccatgggtggtgaouvcyvtctctttttgtgagtcttatcc 
tgaactcactggagaagacattcattctctcaatccagaacttgaaagctcaacgtct^ 
ggattcaaatagcagtcaagatttggttggtggggctgttcgagtccagtctcarrctga 
aaactttacagcagctactgatttatctagatataacaacacactggtagaatcagcatc 
aactcaggatgcactaactatgagaagccagctagatoiggagagtggcgctgtcatcc^ 
cccagccactcagacxtocgrccaggaagc ttaaa gaacctg c l'tc t t r ctgcagtagaa 

GCGTGTGCTGGAACCCAAAGAGTACTCCTTTGTTAGGCTTATGGACTGAGCA^ . 

CTTGCATGGCTTCTGGGGCAAAAATAAATCTGAACCAAACTGACGGCATTT^ 

CAGCCAGTTGCTTCTGAGCCAGACCAGCTGTAAGCTGAAACCTCAATGAATAACAAGAAA 

AGACrCCAGGCCGACTCATGATACTCTGCATCTTTCCTAC:ATGAGAAGCrTCTCTGC<^ 

AAAAGTGACTTCAAAGACTGATGGGTTGAGCTGGCAGCCTATGAGATTGTGGACATATAA 

CAAGAAACAGAAATGCCCTCATGCrrTATTTTCATGGTGATTGTGGTTTTACAAGACTG^ 

GACCCAGAGTATACTTTTTCTTTCCAGAAATAATTTCATACCGCCTATGAAATATCAGAT 

AAATTACCrTAGCTTTTATGTAGAATGGGTTCAAAAGTGAGTGTTTCTATTTGAGAA 

CA Crri ' iT CATCATCTAAACTGATTCGCATAGGTGGTTAGAATGGCCCTCATATTGCCTG 

CCTAAATCTTGGGTTTATTAGATGAAGTTTACTGAATCAGAGGAATCAGACAGAGGAGGA 

TAGCTCTTTCO^GAATCCACACTTCTGACCTCMCCTCGGTCTCATGAACACCCGCT^ 

CrCAGGAGAACACCTGGGCTAGGGAATGTGGTCGAGAAAGGGCAGCCCATTGCCCAGAAT 

TAAC»CATATTGTAGAGACTTGTATCCAAAGGTTGGa^TATTTATATGAAAAT^^ 

TATAGAAACATTTGTTGCATCTGTCCCTCTGCCTGAGCTTAGAAGGTTATAGAAAAAGGG 

TATTTATAAACATAAATGACCTTTTACTTGCATTGTATCTTATACTAAAGGCTT^ 

TTACAACATATCAGGTTCCCCTACTACTGAAGTAGCCTTCCGTGAGAACACACCACATGT 

TAGGACTAGAAGAAAATGCACAATTTGTAGGGGTTTGGATGAAGCAGCTGTAACTGCCCT 

AGTGTAGTTTGACCAGGACATTGTCGTGCTCCTTCCAATTGTGTAAGATTAGTTAGCACA 

TCATCTCCTACrTTAGCCATCCGGTGTTGGATTTAAGAGGACGGTGCTTCTTTCTATTAA 

AGTGCTCCATCCCCTACCATCTACACATTAGCATTGTCrCTAGAGCTAAGACAGAAATTA 

ACCCCGTTCAGTCACAAAGCAGGGAATCOTTCATTTACTCTTAATCTTTATGCCC^ 

AAGACCTACTTGAACAGGGCATATTTTTTAGACTTCTGAACATCACT 

CTATGATATTTTGGTTTGGAAXTGCCCTGCCCiUVGTCACTGTCTTTTAACT^ 

AATATTAAAATGTATCTGTCTTTCCT 
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Figure 122 

MALKVIXEQEICrFFTIJ:.VIiGYLSCKVTCESGDCRQQEFRDRSGNCVPaJQ^ 

ECGFGYGEDAQCVTCRLHRFKEDWGFQKCKPCLDCAVVNRFQKANCSATSDAICGDCLPG 

FYRKTKLVGFQDhffiCVnPCGDPPPPYEPHCASICraLVKIASTASSPRin'AIJUlVICSAIJlT 

VliALLILCVlYCKRQFMEKKPSWSIJlSQDIQYNGSELSCFDRPQIJIEYAHRACCQ^ 

SV(rrCX3PVIUXPSMCCEEACSPNPATIiGCGVHSAASLQARNAGPAGEMVPTFFGSLTQSI 

CGEFSDAWPLMQKPNGGDNISFCDSYPELTGEDIHSLNPELESSTSLOSNSSQDLVGGAV 

PVQSHSENFTAATbLSRYNtm<VESASTQDAI.THRSQLDQESGAVIHPA^ 
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Figure 123 

GGGTGATTGAACTAAACCTTCGCCGCACCGAGTTTGCAGTACGGCCGTCACCCGCyiCCG 

TGCCTGCOTGCGGTTGGJiGAAATCMGGCCCTACCGGGCCTCCGTAGTCACCTCTCTATA 

GTGGGCGTGGCCGAGGCCGGGGTGACCCTGCCGGAGCCTCCGCTGCCAGCGAC 

ATGTTCAAGGTAATTCAGAGGTCCGTGGGGCCAGCCAGCCTGAGCTTGCTCACCTTCAAA 

GTCTATGCAGCACCAAAAAAGGACTCACCTCCCAAAAATTCCGTGAAGGTTGATGAGCTT 

TCACTCTACTCAGTTCCTGAGGGTCAATCGAAGTATGTGGAGGAGGCAAGGAGCCAGCTT 

GAAGAAAGCATCTCACAGCTCCGACACTATTGCGAGCCATACACAACCTGGTGTCAGGAA 

ACGTACTCCCAAACTAAGCCCAAGATGCAAAGTTTGGTTCAATGGGGGTTAGACAGCTAT 

GACTATCTCCAAAATGGACCTCCTGGATTTTTTCCGAGACTTGGTGTTATTGGTTTTG 

GGCCTTATTGGACTCCTTTTGGCTAGAGGTTCAAAAATAAAGAAGCTAGTGTO 

GGTTTCATGGGATTAGCTGCCTCCCTCTATTATCCACAACAAGCCATCGTGT^^ 

GTCAGTGGGGAGAGATTATATGACTGGGGTTIACGAGGATATATAGTCATAGAAGAT^^ 

TGGAAGGAGAACTTTCAAAAGCCAGGAAATGTGAAGAATTCACCTGGAACTAAGTAGAAA 

ACTCCATGCTCTGCCATCTTAATaiGTTATAGGXAAACATTGGAAACTCX»TAGAATAAA 

TCAGTATTTCTACAGAAAAATGGCATAGAAGTCAGTATTGAATGTATTAAATTGGC^^ 

TTCTTCAGGAAAAACTAGACCAGACCTCTGTTATCrTCTGTGAAATCATCCTACAAGCAA 

ACTAACCTGGAATCCCTTCACCTAGAGATAATGTiXCAAGCCTTAGAACTCCTCATTCTCA 

TGTTGCTAtTTATGTACCTAATTAAAACCCAAGTTTAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAA 
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Figure 124 

MPKVIQRSVGPASLSLLTPKVYAAPKKDSPPKNSVKVDELSLYSVPEGQSKYVEEARSQL 
EESISQLRHYCEPYTTWCQETySQTKPKMQSLVQWGLDSYDYLQNAPPGFFPRLGVIGFA 
GLIGLELARGSKIKKLVYPPGFMGLAASLYYPQQAIVFAQVSGERLYDWGLRGyiVIBDL 
HKENFQKPGNVKNSPGTK 
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Figure 125 

TTGAAAATCTACTCTATCAGCTGCTGTGGTTGCCACCATTCTGAGGACCCTCGCC 

ATGAAAGCCCTTATGCTGCTCACCCTGTCTGTTCTGCTCTGCTGGGTCTCAGCT 

GACATTCGCTGTCACTCCTGCTACAAGGTCCCTGTGCTGGGCTGTGTGGACaK; 

TGCCGCCTGGAGCCAGGACAGCAATGCCTGACAACACATGCATACCrTGGTAAGA 

GTTTTCTCCAATCTGCGCTGTGGCACACCAGAAGAGCCCrGTCAGGAGGCCTTCAACCAA 

ACCAACCGCAAGCTGGGTCTGACATATAACACCACCTGCTGCAACAAGGACAACTGCAAC 

AGCGOWSGACCCCGGCCCACTCCAGCCCTGGGCCTTGTCTTCCTTACCTCCT^ 

CTTGGCCTCTGGCTGCTGCACT^GACTCATTCCATTCGCTGCCCCTCCTCCCA^ 

TTGGCCTGAGCCTCTCTCCCTGTGTCrCTGTATCCCCrGGCTTTACAGAATC^^ 

CTAGCTCCCATtTCTTTAATTAAACACTGTTCCGAGTGGTCTCCTCATC^ 

TGGCTCCTAGAAGGGCTCCCCACTTTGCTTCCTATACTCTGCTGTCCCCTACr^^ 

GGATTGGGATCTGGGCCrrcAAATGGGGCTTCTGTGTTGTCCCCAGTGAAGGCTCCCAC^ 

GGACCTGATGACCTCACTGTACAGAGCTGACTCCCCAAACCCAGGCTCCCATATGTACCC 

CATCCCCCATACTCACCTCTTTCXATTTTGAGTAATAAATGTCTGAGTCTGGJ^^ 

AAAAAAAAAA 
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Figure 126 

MKALMLLTLSVIJiCWVSADIRCHSCfKVPVLGCVDRQSailJBPGQQCLTTHAYLGK^^ 
SNU^CGTPEEPCQBAFN(nWRKI/3LTVNTTCCNKDNCNSAGPRPTPALGLVFLTSLAGIX3 
LWLLH. 
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Figure 127 

ACC 

ATGGATTGCCAAGAAAATGAGTACTGGGACCAATGGGGACGGTGTGTCACCTGCCAACGG 

TCTGGTCCTGGACAGGAGCTATCCAAGGATTGTGGTTATGGAGAGGGTGGAGATGCCTAC 

TGCACAGCCTGCCCTCCTCGCAGGTACAAAAGCAGCTGGGGCCACCACAGATGTCAGAGT 

TGCATCACCrGTGCrGTCATa^TCGTGTTCAGAAGGTCAACTGCACAGCTACCTCTAAT 

GCTGTCTGTGGGGACTGTTTGCCCAGGTTCTACCGAAAGACACGCATTGGAGGCCTGCAG 

GACCAAGAGTGCATCCCGTGCACGAAGCAGACCCCCACCTCTGAGGTTCAATGTGCCTTC 

CAGTTGAGCTTAGTGGAGGCAGATGCACCCACAGTGCCCCCTCAGGAGGCCACACTTGTT 

GCACTGGTGAGCAGCCTGCTAGTGC l t Jr rfACCCTGGCCTTCCTG ^ 

TACroCAAGCAGTTCrrCAACAGACATTGCCAGCGTGTTACAGGAGGTTTGCT^ 

GAGGCTGATAAAAaWSCAAAGGAGGAATCTCTCtTCCCCGTGCCACCCAGCAAGGAGAC^ 

AGTGCTGAGTCCa^TGAGTGAaAACATCrTTCAGACCCAGCXyVC^ 

TGCACCTCAGAGAGCCACTCCCACTGGGTCCACAGCCCCATCGAATGCACAGAGCTGGAC 
CTGCAAAAGTTTTCCAGCTCTGCCTCCTATACTGGAGCTGAGACCTTGGGGGGAAACACA 
GTCGAAAGCACTGGAGACAGGCTGGAGCTCAATGTGCCCTTTGAAGTTCCCAGCCCITAA 
GC 
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Figure 128 

MDCQENEYWDQWGRCVTCQRCGPGQELSKDCGYGEGGDAyCTACPPRRYKSSWGHHRCQ 
SCITCAVINRVQKVNCTATSNAVCGIX:LPRFYRKTR IGGLQDQECI PCTKQTPTSBVQC 
AFQLSLVEADAPTVPPQEATLVALVSSLLWFTLAFLGLFFLYCKQFFNRHCQRVTGGL 
LQFEADKTAKEESLFPVPPSKETSAESQVSENIFQTQPLNPILEDDCSSTSGFPTQESF 
TMASCTSESHSHWVHSPIECTELDLQKFSSSASYTGAETLGGNTVESTGDRLELNVPFE 
VPSP 
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Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first slieet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [xj Claims Nos.: 

because they relate to subject matter not required to b>e searched by this Authority, namely: 

Although claims 7-11, 44, and claim 43 in as far as it pertains to in vivo 
use, are directed to a method of treatment of the human/animal body, the 
search has been carried out and based on the alleged effects of the 

compound/composition. 

2. I ^ I Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be canied out, specificaDy: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3.D 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of Hem 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
■ — I searchable claims. 



2. I I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additbnal fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
■ — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. I Y I No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Claims 1-44, (all partially) 



Remark on Protest |^ The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment'of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 



A meaningful search for the claims 1-8 was not possible due to the lack 
of disclosure of the (ant)agonist (lack of conciseness, clarity, support 
and disclosure. Art. 5 and 6 PCT). The search of said claim in respect of 
these (ant)agonists has been limited to (ant)agonistic antibodies against 
the polypeptide(s) of claim 1. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 21G 



1. Claims: Invention 1: claims: 1-44, all partially 

Composition of PR0200 protein, agonist, antagonists, or 
fragment thereof, for the treatment of imnune-related 
disorders, method for determining the presence of said 
protein with an antibody against it, methods for diagnosing 
an imrajne-related disease by comparing the expression level 
of the gene encoding said protein to a standard or by 
detecting the presence of said protein with an antibody, 
diagnostic kit, and method for identifying inhibitors of 
expression or activity of said gene/protein, purified 
proteins having at least 80% homology to PRO200 and nucleic 
acids having at least 80% homology to polynucleotides 
encoding said proteins, and use of said protein to affect 
the proliferation of T-lymphocytes or vascular permeability. 



2. Claims: Inventions 2-64: claim 1-44, all partially 

As invention 1, but limited to the respective 
proteins/nucleic acids encoding: 

- PR0204, 

- PR0212, 

- PR0216, 

- PR0226, 

- PRO240, 

- PR0235, 

- PR0245, 

- PR0172, 

- PR0273, 

- PR0272, 

- PR0332, 

- PR0526, 

- PRO701, 

- PR0361, 

- PR0362, 

- PR0363, 

- PR0364, 

- PR0356, 

- PR0531, 

- PR0533, 

- PRO1083, 

- PR0865, 

- PRO770. 

- PR0769, 

- PR0788, 

- PR01114, 

- PRO1007, 

- PR01184, 

- PR01031, 

- PR01346, 

- PR01155, 

- PRO1250, 

- PR01312, 

- PR01192, 
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- PR01246, 




- PR01283, 




- PR01195, 




- PR01343, 




- PR01418, 




- PR01387, 




- PRO1410, 




- PR01917, 




- PR01868, 




- PR0205, 




- PR021, 




- PR0269, 




- PR0344, 




- PR0333, 




- PR0381, 




- PR0720, 




- PR0866, 




- PR0840, 




- PR0982, 




- PR0836, 




- PR01159, 




- PR01358, 




- PR01325, 




- PR01338, 




- PR01434, 




- PR04333, 




- PR043e2, 




- PRO4430, and 




- PR05727. 
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